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Scientific  Management  and  Labor. 


By  John  P.  Frey 


Editor  International  Molders'  Journal. 


FEW  years  ago  there  was 
introduced  in  several  in- 
dustrial establishments  a 
system  of  management 
which  was  radically  dif- 
ferent in  many  of  its  features  from 
any  that  had  preceded  it,  and  which  its 
advocates  announced  was  revolutionary 
in  its  results.  The  system  was  called 
"Scientific  Management." 

Claiming  that  the  system  had  been 
developed  as  the  result  of  thorough- 
going and  scientific  research  and  inves- 
tigation by  highly  trained  industrial  and 
mechanical  experts,  its  advocates  held 
that  when  applied  to  industry  it  would 
eliminate  economic  waste  by  systema- 
tizing and  standardizing  the  elements 
of  production.  It  was  asserted  that  it 
would  make  the  workers  more  efficient 
through  the  special  instructions  and 
training  it  provided  for,  that  it  would 
safeguard  them  from  injustice  and  the 
arbitrariness  of  employers  and  foremen, 
protect  them  from  over-exertion  and 
provide  for  higher  wages  than  had  pre- 
viously been  paid,  and  furthermore  that 
it  would  eliminate  industrial  strife. 

Owing  to  its  application  in  part  in 
Government  arsenals,  and  a  strike  by 
the  union  molders  against  some  of  its 
features  as  they  were  introduced  in  the 
foundry  at  the  Watertown  Arsenal, 
"Scientific  Management"  received  much 
publicity. 

The  House  of  Representatives  ap- 
pointed ,a  committee,  consisting  of  Con- 
gressman William  B.  Wilson,  William 
C.  Redfield  and  John  Q.  Tilson  to  in- 
vestigate the  system  as  it  had  been  ap- 
plied in  the  Watertown  Arsenal.  In  its 
report  to  Congress  this  committee  sus- 
tained labor's  contention  that  the  sys- 
tem forced  abnormally  high  speed  upon 
workmen,  that  its  disciplinary  features 
were  arbitrary  and  harsh,  and  that  the 
use  of  a  stop  watch  and  the  payment 
of  a  bonus  were  injurious  to  the  work- 


ers' manhood  and  welfare.  At  a  suc- 
ceeding session  of  Congress  a  measure 
was  passed  which  prohibited  the  fur- 
ther use  of  the  stop  watch  and  the 
payment  of  a  premium  or  bonus  to 
workmen  in  Government  establishments. 

When  the  Federal  Commission  on 
Industrial  Relations  began  its  work  it 
was  decided  that  a  further  investiga- 
tion of  "Scientific  Management" 
should  be  made,  and  Mr.  Robert  F. 
Hoxie,  Professor  of  Economics  at  the 
University  of  Chicago,  was  selected  to 
undertake  the  work.  The  commission 
was  fortunate  in  securing  a  man  of 
Mr.  Hoxie's  caliber  and  training.  For 
many  years  he  had  made  a  specialty  of 
industrial  problems,  and  was  familiar 
through  personal  contact  and  associa- 
tion with  the  viewpoint,  mental  atti- 
tude and  ideals  of  employers  and  work- 
men, organized  and  unorganized. 
Throughout  the  investigation  he  was 
treading  on  familiar  ground,  insofar  as 
the  principal  problems  which  have 
arisen  in  our  industries  between  the 
workers  and  the  employers  were  con- 
cerned. 

Mr.  Hoxie  was  to  devote  a  year  to 
his  investigation,  and,  as  a  part  of  this 
was  to  include  a  personal  examination 
of  a  number  of  industrial  plants  which 
had  applied  the  methods  and  prin- 
ciples of  "Scientific  Management,"  it 
was  deemed  advisable  that  he  should 
be  accompanied  by  two  men  whose 
training  qualified  them  to  act  as  ex- 
pert assistants  in  calling  attention  to 
the  actual  conditions  which  would  be 
encountered  in  these  establishments, 
and  their  implications. 

One  of  those  appointed  was  Mr. 
Robert  G.  Valentine,  ex-Indian  Com- 
missioner, and  by  profession  an  indus- 
trial counsellor,  who,  during  recent 
years,  had  devoted  most  of  his  time  to 
the  development  of  the  personnel  fea- 
tures    in     large    establishments.  The 
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question  'of  Mr.  Valentine's  selection 
was  referred  to  some  of  the  leaders 
of  "Scientific  Management"  before  his 
appointment  was  confirmed  by  the 
Commission  on  Industrial  Relations. 

The  other  expert  was  to  be  a  trade- 
unionist,  and  I  was  honored  with  the 
appointment. 

The  report  which  Mr.  Hoxie  sub- 
mitted to  the  Commission  on  Industrial 
Relations  was  prepared  after  some 
thirty-five  industrial  establishments  had 
been  investigated,  and  interviews  had 
been  held  with  a  much  larger  number 
of  individuals  connected  with  the  man- 
agement side,  including  such  leaders 
of  the  "Scientific  Management"  sys- 
tems as  Mr.  Frederick  W.  Taylor,  Mr. 
Harrington  Emerson  and  Mr.  H.  L. 
Gantt.  Workers,  organized  and  unor- 
ganized, and  trade  union  officials  were 
also  questioned. 

In  connection  with  this  report  it 
should  be  said  that  from  the  day  that 
the  Chief  Investigator  and  his  two  as- 
sistants met  to  take  up  the  field  work 
there  were  daily  conferences  whenever 
they  had  jointly  visited  a  plant,  at 
which  all  information  secured  was  dis- 
cussed, and  an  earnest  effort  made  to 
give  the  proper  weight  and  value  to 
the  sometimes  conflicting  statements  of 
workers  and  employers  which  were  se- 
cured in  the  establishments  investigated. 

The  investigators  were  impressed 
with  the  conviction  that  their  work  was 
not  to  compare  one  theory  of  manage- 
ment with  another,  or  to  investigate 
the  theoretical  postulates  of  "Scientific 
Management,"  but  rather  to  discover 
the  actual  conditions  affecting  labor 
which  existed  in  industrial  establish- 
ments where  the  "System"  was  being 
applied  and  in  operation.  It  was  an  in- 
vestigation of  "Scientific  Management" 
as  it  affected  labor  directly  and  in- 
directly. 

The  report  which  was  finally  pre- 
pared by  Mr.  Hoxie,  after  consultation 
with  his  two  assistants,  was  subjected 
to  their  criticisms  and  suggestions,  un- 
til finally  a  common  agreement  was 
reached,  so  that  when  it  was  presented 


to  the  Commission  on  Industrial  Re- 
lations it  had  attached  the  signatures 
of  the  three,  who  were  in  agreement 
with  its  contents. 

It  is  necessary,  before  referring  to 
the  facts  which  were  developed  by  the 
investigation,  to  indicate  the  prelimi- 
nary work  which  was  done  by  Mr. 
Hoxie  previous  to  the  field  investiga- 
tions, for  the  lines  along  which  the  in- 
vestigation was  carried  on  were  deter- 
mined almost  wholly  by  the  results  of 
this  preliminary  determination  of  the 
points  upon  which  it  was  necessary  to 
secure  information. 

From  the  day  that  "Scientific  Man- 
agement" was  given  publicity,  positive 
claims  as  to  its  great  value  to  labor 
were  made  by  its  advocates,  while  as 
emphatic  charges  that  its  methods  and 
practices  were  injurious  to  the  work- 
ers were  made  by  trade  unionists. 
Some  of  these  statements  were  con- 
tained in  books,  magazine  articles  and 
public  addresses,  while  many  of  them 
were  incorporated  in  the  Congression- 
al hearings  which  had  been  held,  and 
the  testimony  given  before  the  Com- 
mission on  Industrial  Relations  in  the 
early  part  of  1914. 

These  records  were  examined  and 
from  them  approximately  one  hundred 
separate  features  of  "Scientific  Man- 
agement" were  secured,  which  its  lead- 
ing advocates  claimed  were  beneficial 
to  labor.  Practically  an  equal  number 
of  separate  charges  were  made  by 
trade  unionists  against  the  system.  This 
examination  of  the  record,  supple- 
mented by  personal  interviews  with 
leaders  of  both  groups,  supplied  two 
lists,  one  containing  the  labor  claims 
of  "Scientific  Management"  and  the 
other  the  charges  against  it  made  by 
the  trade  unions. 

Such  lists,  however,  were  liable  to 
have  their  accuracy  challenged,  and  to 
prevent  such  an  issue  from  being 
raised  afterwards  they  were  submitted 
to  high  authority  for  revision  and  cor- 
rection. 

The  list  of  the  labor  claims  of  "Sci- 
entific Management"  was  submitted  to 
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Mr.  Frederick  W.  Taylor,  Mr.  Harring- 
ton Emerson  and  Mr.  H.  L.  Gantt 
and  others,  and  as  the  Taylor  and  Em- 
erson systems  differ  in  some  respects 
their  respective  modifications  or  state- 
ments were  separately  recorded.  The 
final  result,  however,  was  a  list  of  the 
labor  claims  of  "Scientific  Manage- 
ment" which  had  the  stamp  of  accuracy 
and  completeness  placed  upon  it  by  the 
recognized  leaders  of  the  cult. 

The  list  of  labor's  charges  against 
"Scientific  Management"  was  brought 
to  the  attention  of  the  Executive  Coun- 
cil of  the  American  Federation  of 
Labor  by  Mr.  Hoxie  during  the  Phila- 
delphia Convention  of  that  organiza- 
tion in  1914,  with  the  request  that  a 
committee  should  be  appointed  to  ex- 
amine the  list,  with  the  object  of  mak- 
ing such  modifications,  additions  or 
corrections  as  would  be  necessary  to 
have  it  embody  the  trade  union  view- 
point. A  committee  was  appointed  for 
this  purpose,  and  afterwards  the  list 
of  labor's  charges  was  carefully  gone 
over  by  President  Gompers,  First  Vice 
President  Duncan  and  Secretary  Mor- 
rison. This  list  contained  some  charges 
which  had  been  made  by  individuals, 
with  perhaps  insufficient  evidence  to 
prove  their  accuracy,  but  inasmuch  as 
they  had  been  made  publicly  they  were 
allowed  to  stand. 

There  were,  therefore,  two  lists  of 
statements,  both  of  which  had  been 
given  the  highest  endorsement  as  to 
their  accuracy  which  it  was  possible 
to  obtain.  With  these  two  lists  before 
him  Mr.  Hoxie  prepared  a  list  of  the 
vital  points  of  difference  between  them. 

It  was  apparent  that  if  the  facts  were 
to  be  acquired,  detailed  instead  of  gen- 
eral information  would  have  to  be  se- 
cured, and  that  this  might  be  systemat- 
ically gathered  a  questionnaire  was 
prepared,  containing  approximately 
seven  hundred  questions,  the  great  ma- 
jority so  framed  as  to  call  for  de- 
tailed information,  and  few  permitting 
of  a  simple  affirmative  or  negative  an- 
swer. The  questionnaire  formed  the 
foundation    of   the    investigation,  this 


being  supplemented  by  the  material 
gathered  through  personal  investiga- 
tions of  plants  where  production  under 
"Scientific  Management"  was  being 
carried  on. 

Mr.  Valentine  and  I  assisted  Mr. 
Hoxie  in  the  final  revision  of  the  ques- 
tionnaire, and  when  this  had  left  the 
printer's  hand  the  field  work  was  under- 
taken, with  the  object  of  securing  such 
evidence  as  could  be  found  which  would 
justify  either  the  labor  claims  made  for 
"Scientific  Management"  or  the  charges 
made  against  it. 

The  plants  where  the  investigations 
were  made  were  representative  estab- 
lishments or  those  recommended  or 
suggested  by  Mr.  Taylor,  Mr.  Gantt  or 
Mr.  Emerson  as  those  in  which  the 
standard  methods  of  "Scientific  Man- 
agement" had  been  applied.  These 
shops,  therefore,  afforded  the  most 
satisfactory  field  for  studying  "Sci- 
entific Management"  at  its  best  which 
could  be  secured.  The  plants  visited 
covered  a  wide  range  of  production, 
from  cloth  weaving,  garment  making 
and  the  manufacture  of  large  machin- 
ery to  printing  establishments,  shops 
operated  largely  by  semi-automatic  and 
automatic  machinery,  departments 
where  hand  labor  rather  than  machin- 
ery was  required,  and  a  Government 
Arsenal. 

The  term  "Scientific  Management" 
was  originally  applied  to  the  system  of 
shop  management  which  had  been  de- 
veloped by  Mr.  Frederick  W.  Taylor. 
At  present  it  is  popularly  used  to  desig- 
nate any  one  of  the  several  systems  of 
shop  management  which  embody  in  part 
certain  of  the  prominent  features  which 
were  first  introduced  by  Mr.  Taylor. 

While  all  of  the  systems  of  "Scien- 
tific Management"  have  certain  fea- 
tures in  common,  they  also  contain  ele- 
ments of  difference,  both  as  to  their 
structure  and  the  method  of  their  ap- 
plication. It  is,  therefore,  difficult  to 
define  "Scientific  Management"  in  a 
manner  which  would  satisfy  all  of  the 
leaders  of  the  several  systems  now  in 
operation ;   for  all  general  purposes  it 
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may  be  said  that  the  term  designates 
any  of  the  systems  of  shop  manage- 
ment which  claim  to  secure  greater  pro- 
ductive efficiency  through  the  systematic 
standardization  of  the  elements  of  pro- 
duction. 

A  common  feature  of  these  systems 
is  the  planning  out  of  the  work  by 
specialists  so  that  it  may  be  most  eco- 
nomically handled  and  routed  through 
the  shop,  the  grouping  of  machinery 
and  its  operation  at  full  capacity,  the 
time  and  motion  study  of  all  mechan- 
ical and  manual  movements,  so  that  the 
machines'  possibilities  and  the  workers' 
manual  capacity  can  be  analyzed  into 
their  minute  elements  from  which  the 
task  to  be  accomplished  can  be  denned 
and  fixed,  and  the  stimulation  of  the 
worker  through  the  payment  of  a  bonus 
or  premium,  so  that  the  task  set  will 
be  accomplished. 

The  investigation  which  was  made 
indicated  that  no  plant  had  as  yet  ap- 
plied all  of  the  features  of  any  of  the 
systems  to  the  establishment  as  a 
wkJe,  and  that  practically  every  em- 
ployer had  made  modifications  of 
whatever  part  of  the  system  had  been 
introduced. 

To  illustrate  the  divergence  found, 
the  forms  of  wage  payments  may  be 
taken.  Originally  there  were  three 
most  prominently  known,  the  premium, 
the  task  and  bonus  and  the  differen- 
tial piece  work.  These  may  be  termed 
basic-  forms,  but  some  twenty-five  or 
more  variations  of  these  were  found  to 
be  in  practice.  Wide  variations  were 
also  found  in  the  manner  of  making 
time  studies,  and  in  the  rules  by  which 
the  worker's  task  was  to  be  deter- 
mined. It  was  also  found  that  the 
same  system,  installed  by  the  same  ef- 
ficiency engineer,  would  produce  vary- 
ing results  in  different  plants,  as  far 
as  the  workers  were  concerned,  each 
general  manager  modifying  or  altering 
the  application  of  the  system  accord- 
ing to  his  temperament,  viewpoint  and 
his  knowledge  of  the  human  problems 
created  by  modern  industry. 

The  several  systems     of  "Scientific 


Management"  and  their  variations 
which  were  observed  in  actual  opera- 
lion  were  installed  by  efficiency  experts 
or  managers,  whose  names  are  promi- 
nent in  the  "Scientific  Management" 
group,  and  no  time  was  devoted  to  an 
examination  of  shops  where  "systems" 
had  been  installed  by  any  of  the  char- 
latans and  fakers  who,  during  recent 
years,  have  reaped  a  rich  harvest,  ow- 
ing to  the  employers'  avariciousness  or 
credulity.  We  were  informed  by  the 
leaders  in  the  established  "Scientific 
Management"  group  that  the  number  of 
charlatans  and  imposters  far  outnum- 
bered those  who  were  truly  qualified  as 
efficiency  engineers  and  had  secured  a 
recognized  standing  among  business 
men.  These  quacks,  they  held,  were 
largely  responsible  for  much  of  the  dis- 
repute in  which  "Scientific  Manage- 
ment" is  held  by  many  employers  and 
workers.  Referring  to  them  one  emi- 
nent efficiency  engineer  said  : 

"At  the  present  time  there  is  a  great 
dearth  of  men  who  are  qualified  by  ex- 
perience, training  and  temperament  to 
establish  in  industry  the  principles  of 
'Scientific  Management'  and  to  develop 
a  proper  mechanism  for  the  application 
of  these  principles.  There  are  also  some 
of  these  men  who  are  perfectly  sincere 
and  honest  in  their  efforts  and  do  not 
realize  their  shortcomings  or  lack  of 
qualifications.  Others  have  regarded 
so-called  efficiency  engineering  as  a 
means  of  earning  an  easier  living  and 
making  more  money  than  they  would 
otherwise  be  able  to  do  in  other  fields." 

Another  equally  as  well  known  effici- 
ency engineer  said : 

"One  trouble  is  that  there  are  a  large 
number  of  fakers  installing  systems  un- 
der the  guise  of  'Scientific  Manage- 
ment' and  it  is  because  of  what  they 
have  done  that  workmen  have  just 
cause  for  complaint." 

One  expert  informed  us  that  "there- 
were  more  fake  engineers  in  'Scientific 
Management'  than  in  any  other  line," 
while  one  of  the  most  prominent  lead- 
ers said  that  the  reason  the  competent 
efficiency  experts  had  not  succeeded  in 
exposing  all  of  the  fakers  and  impost- 
ers was  that  these  quacks  outnumbered 
them  five  to  one. 
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No  effort  was  made  to  discover  how 
many  fakers  there  were  professing  to 
introduce  "Scientific  Management,"  but 
from  the  statements  made  to  us  it 
would  seem  that  there  are  a  large  num- 
ber. Upon  this  subject  the  Hoxie  re- 
port says  : 

' "  'Scientific  Management'  as  a  move- 
ment is  cursed  with  fakers.  The  great 
rewards  which  a  few  leaders  _  in  the 
movement  have  secured  for  their  serv- 
ices have  brought  into  the  field  a  crowd 
of  industrial  patent  medicine  men.  The 
way  is  open  to  all.  No  standards  or 
requirements,  private  or  public,  have 
been  developed  by  the  application  of 
which  the  goats  can  be  separated  from 
the  sheep.  Employers  have  thus  far 
proved  credulous.  Almost  any  one  can 
show  the  average  manufacturing  con- 
cern where  it  can  make  some  improve- 
ments in  its  methods.  So  the  'Scientific 
Management'  shingles  have  gone  up  all 
over  the  country,  the  fakers  have  gone 
into  the  shops,  .and  in  the  name  of 
'Scientific  Management'  have  reaped 
temporary  gains  to  the  detriment  of  the 
real  article,  the  employers  and  the 
workers. 

Just  who  these  fake  'Scientific  Man- 
agement' experts  and  time  study  men 
are  it  is  impossible  to  tell,  since  no  rec- 
ognized standards  of  judgment  exist. 
Accusations,  indeed,  are  plentiful,  but 
your  investigator  would  not  be  war- 
ranted in  repeating  these.  What  pro- 
portion of  the  numerous  failures  of  so- 
called  'Scientific  Management,'  of  the 
positive  errors  and  evils  of  time  study, 
task  setting  and  rate  making  in  shops 
under  this  name  are  due  to  the  work  of 
these  fakers  is  another  matter  on  which 
no  judgment  can  be  passed,  though 
scientific  managers  have  variously  esti- 
mated the  fakers  as  four  out  of  five,  or 
nine  out  of  ten.  The  certainty  is  that 
this  element  exists ;  that  its  representa- 
tives apparently  cannot  be  clearly  dis- 
tinguished and  set  off  under  existing 
circumstances  from  the  more  legitimate 
'Scientific  Management'  practitioners; 
that  the  legitimate  'Scientific  Manage- 
ment' group  seems  powerless  to  elimi- 
nate or  control  it ;  and  that  it  exposes 
employers  and  workers  to  the  losses  and 
injustices  of  crude  and  inaccurate  in- 
dustrial tinkering — all  in  the  name  of 
'Scientific  Management'  and  under  the 
protection  of  its  promises  and  claims." 

The  quacks'  work,  however,  was  not 
investigated.  The  facts  which  were 
gathered,   the  impressions  which  were 


secured,  and  the  tendencies  which  were 
observed  were  all  acquired  through  the 
investigation  of  plants  in  which  "Sci- 
entific Management"  had  been  intro- 
duced by  well  known  efficiency  experts 
or  managers. 

The  methods  of  introducing  the  sys- 
tems varied  according  to  the  men,  some 
going,  about  their  work  in  a  diplomatic 
manner,  others  jamming  it  through 
with  apparently  little,  if  any,  regard 
for  the  workers. 

The  president  of  one  of  the  largest 

establishments  told  us   that  —  's 

system  of  "Scientific  Management"  was 
without  human  element,  and  that  the 
trade  unionists  were  not  to  be  blamed 
for  fighting  it  because  of  the  language 
which  he  had  used  in  connection  with 
labor. 

"If,"  he  said,  "I  had  introduced  'Sci- 
entific Management'  in  the  literal  way 

in  which  interprets  it,  I  would 

have  had  a  revolution  on  my  hands, 
and  the  workmen  would  have  been  no 
good  if  they  had  not  revolted." 

From  information  secured  it  would 
appear  that  "Scientific  Management"  in 
its  genesis  gave  but  little,  if  any,  con- 
sideration to  the  workers'  rights  and 
welfare,  but  confined  itself  closely  to 
the  problem  of  reducing  the  cost  of 
production.  When  the  system  was  first 
established  it  was  largely  applied  to 
plants  which  had  proved  unprofitable 
through  faulty  management,  with  the 
purpose  of  again  making  them  nrofit- 
making  concerns,  the  efficiency  engineer 
having  charge  of  its  introduction  re- 
ceiving his  recompense  only  after  the 
plants  were  able  to  again  pay  divi- 
dends. 

It  would  seem  that  the  workers'  wel- 
fare and  his  status  as  a  human  being, 
a  mechanic  and  a  citizen,  did  not  re- 
ceive much  consideration  until  labor 
had  rebelled  against  the  system,  and 
directed  attention  to  many  of  its  fea- 
tures which  affected  labor  injuriously. 

Time  and  Motion  Studies. 
"Time  and  motion  study,"  said  Mr. 
F.  W.  Taylor,  "is  the  accurate,  scien- 
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tific  method  by  which  the  great  mass 
of  laws  governing  the  best  and  easiest 
and  most  productive  movements  of  men 
are  investigated.  These  laws  consti- 
tute a  great  code,  which,  for  the  first 
time  in  industry,  completely  controls  the 
acts  of  the  management  as  well  as 
those  of  the  workmen.  They  substi- 
tute exact  knowledge  for  prejudiced 
opinion  and  force  in  determining  all 
the  conditions  of  work  and  pay." 

Time  and  motion  studies  are  made 
with  the  assistance  of  split  second 
watches,  which  enable  the  time  and  mo- 
tion study  men  to  time  all  motions,  and 
from  the  analysis  of  the  records  thus 
secured  and  the  study  of  the  motions, 
to  determine  the  time  in  which  the 
work  should  be  performed  and  the  mo- 
tions by  which  this  is  to  be  done.  These 
studies  are  also  made  for  the  purpose 
of  determining  the  most  economical 
manner  of  doing  the  work. 

Many  of  these  time  studies  are  ex- 
ceedingly minute,  some  of  the  work- 
men's instruction  cards  showing  as 
small  an  allowance  as  one  hundredth  of 
a  minute  for  the  performance  of  a 
part  of  the  work,  and  make  such  fine 
distinctions  as  the  allowance  of  two 
hundredths  of  a  minute  for  laying  down 
a  wrench,  while  three  hundredths  are 
allowed  for  picking  it  up,  as  shown  in 
the  reproduction  given  from  an  instruc- 
tion card  for  operation. 

Instruction  Card  for  Operation. 

Time  allowed 
in  hundredths 
of  a  minute. 


Put  piece  on  arbor  15 

Pick  up  wrench  03 

Tighten  expansion  arbor  15 

Lay  down  wrench  02 

Run  carriage  up  and  set  pointer 

at  O   ,.16 

Put  tool  in  post   and   set  in 

center  of  pulley  79 

Put  piece  on  stud  and  fasten..  .24 

Start  machine  02 

Set  tool  for  turning  and  throw 

in   feed  18 

Turn  outside  dia.  2"  run   1.64 

Throw  out  feed  01 

Face   inside   and   outside  dia. 

of  flange  82 

Stop  machine  14 


Much  has  been  said  about  the  scien- 
tific accuracy  of  time  studies,  for  the 
efficiency  engineers  realized  that,  unless 
the  stamp  of  accuracy  was  placed  upon 
time  studies  and  the  tasks  for  workers 
to  perform  which  were  set  as  a  result, 
the  scientific  character  of  their  theory, 
and  its  results  when  applied,  would  be 
successfully  challenged. 

At  the  beginning  of  the  investigation 
it  was  apparent  that  scientific  accuracy 
in  the  timing  of  work  and  the  setting 
of  a  task  was  an  impossibility,  owing 
to  the  large  amount  of  judgment  which 
was  required  on  the  time  study  men's 
part.  The  number  of  time  studies  to 
be  made  on  a  job  before  the  task  was 
set  were  determined  by  the  time  study 
man,  with  no  other  rule  to  guide  him 
but  his  judgment.  His  judgment  also 
determined  how  many  of  the  workers 
should  be  studied  in  connection  with 
a  job,  the  type  of  workers  to  be  se- 
lected, that  is,  whether  slow,  average 
or  speedy,  whether  they  were  working 
normally  while  he  was  timing  them, 
and  the  allowances  he  would  make  for 
fatigue  and  the  other  human  factors. 
When  these  elementary  time  studies 
were  analyzed  it  was  the  time  study 
man's  judgment  which  determined  how 
many  of  the  longest  or  shortest  times 
would  be  thrown  out,  and  the  group.s  of 
times  to  be  selected  from  which  to  strike 
an  average,  or  whether  the  minimum 
times  should  be  the  ones  chosen.  In 
almost  every  establishment  a  different 
basis  or  rule  for  determining  the  times 
to  be  selected,  from  which  the  task 
would  be  determined,  was  found  to  be 
in  operation.  One  time  study  man  who 
was  asked  why  he  followed  a  certain 
rule  in  analyzing  his  time  studies, 
naively  informed  us  that  he  did  not 
know  how  the  rule  was  determined, 
but  he  'guessed  that  the  rule  had  been 
constructed  so  as  to  get  the  results 
which  its  inventor  wanted.' 

As  the  Hoxie  report  contains  a  thor- 
ough examination  and  analysis  of  the 
time  and  motion  study  methods  found 
in  operation,  no  effort  will  be  made  to 
go  deeply  into  the  question.     Some  of 
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the  conditions  which  were  encountered, 
however,  will  be  related. 

Workers  were  found  who  expressed 
no  objection  to  having  time  studies 
made  on  them,  while  others  were 
strongly  opposed  to  having  a  man  stand 
over  them  with  a  split  second  watch 
in  his  hand. 

In  one  plant,  where  time  studies 
were  being  made  for  our  benefit,  it  was 
found  that  there  were  wide  variations 
as  well  as  apparent  errors  in  the  figures 
which  the  time  study  man  had  entered 
upon  his  elementary  time  sheet.  Upon 
his  attention  being  called  to  this  he 
said :  "I  generally  come  much  closer 
to  the  average  figures,  but  I  knew  that 
you  were  watching  me  while  I  was 
making  the  study  and  it  made  me  ner- 
vous." The  same  man  had  previously 
assured  us  that  it  did  not  make  the 
workmen  nervous  when  he  was  making 
time  studies  of  their  work. 

As  was  the  case  with  many  other 
features  of  "Scientific  Management,"  it 
was  found  that  the  results  of  time  and 
motion  studies  varied  widely  in  different 
establishments,  and  that  other  factors 
aside  from  the  records  secured  by  time 
and  motion  studies  influenced  the  task 
setter  in  making  the  task  easy  or  diffi- 
cult of  accomplishment. 

At  one  plant  in  which  the  tasks  were 
set  by  one  of  the  most  widely  known 
efficiency  engineers  it  was  found  that 
he  had  set  these  so  liberally  in  one 
of  the  departments  that  the  workers 
were  earning  more  than  the  firm  was 
willing  they  should,  with  the  result  that 
some  time  after  the  engineer  had  fin- 
ished the  installation  of  his  system  in 
some  of  the  other  departments  the  firm 
refused  to  allow  the  system  to  contin- 
ue, and  returned  to  the  former  methods 
of  regulating  the  day's  work  and  day's 
pay.  This  resulted  in  a  lowering  of  the 
earnings  to  their  former  level  in  the 
department  referred  to,  and  a  strike 
was  narrowly  averted. 

At  another  plant,  where  a  most 
prominent  efficiency  engineer  had  in- 
troduced parts  of  the  system  and  set 
the  tasks,  it  was  found  that  he  had 


set  them  so  high,  had  made  them  so 
difficult  of  achievement,  that  the  work- 
ers could  not  accomplish  them.  It  be- 
came necessary  to  revise  all  of  these 
tasks  and  liberalize  them  in  order  to 
retain  their  employes. 

Another  establishment  afforded  an 
insight  into  some  of  the  motives  which 
entered  into  the  setting  of  the  tasks, 
making  them  difficult  or  easy  of  ac- 
complishment. 

The  plant  was  a  large  one,  with 
many  departments,  covering  in  some 
cases  work  largely  of  a  similar  char- 
acter. In  the  one  which  had  been 
placed  under  "Scientific  Management" 
the  task  and  bonus  system  of  payment 
prevailed,  while  in  another  which  had 
not  been  time-studied  and  standardized 
the  old-fashioned  piece  rate  system  pre- 
vailed. This  plant  had  been  frequently 
referred  to  by  others  as  an  example 
of  the  benefits  of  "Scientific  Manage- 
ment" to  the  workers,  for  it  was 
claimed  that  under  the  piece  work  sys- 
tem the  workers  worked  harder  and  re- 
ceived less  wages  than  in  the  depart- 
ment where  "Scientific  Management" 
had  been  installed.  Our  investigation 
proved  this  to  be  a  fact,  for  unques- 
tionably the  workers  in  the  "Scientific 
Management"  department  were  working 
with  less  evidence  of  feverish  haste 
than  in  the  piece  work  department,  and 
their  earnings  were  greater. 

A  careful  investigation,  however,  in- 
dicated that  these  surface  indications 
were  misleading.  When  the  corporation 
determined  to  install  "Scientific  Man- 
agement" in  this  particular  plant  they 
were  informed  by  the  efficiency  engineer 
that  there  was  a  strong  prejudice  against 
the  system  among  the  workers,  which 
it  would  be  necessary  to  overcome  be- 
fore it  could  be  successfully  installed 
in  all  of  the  departments. 

As  a  first  step  he  increased  the  hour- 
ly rate  two  cents  in  this  department,  in- 
stalling with  it  a  task  and  bonus  sys- 
tem, which  when  the  task  was  accom- 
plished gave  the  workers  about  a 
twenty  per  cent  addition  to  their  hourly 
wage  rate.    The  tasks  were  so  set  that 


10 


SCIENTIFIC  MANAGEMENT  AND  LABOR. 


practically  every  worker  could  accom- 
plish them  without  undue  exertion,  the 
result  being  that  at  the  time  we  visited 
the  plant,  they  were  working  more  eas- 
ily and  receiving  higher  earnings  than 
the  piece  workers.  We  found,  however, 
that  the  cost  of  production  in  this  de- 
partment was  higher  than  in  the  piece 
work  departments,  and  that  this  was  the 
principal  reason  why  it  had  not  been 
installed  in  them. 

This  was  an  instance  where  the 
workers  wanted  "Scientific  Manage- 
ment," preferring  it  to  da}'  or  piece 
work,  and  under  these  circumstances  it 
was  not  surprising. 

There  remains  another  condition  in 
connection  with  this  situation  which 
must  be  referred  to.  Within  a  few 
miles  the  same  corporation  had  another 
large  plant,  and  here  the  manager,  using 
such  information  as  could  be  secured 
relative  to  the  mechanisms  of  "Scien- 
tific Management,"  was  installing  the 
system.  Here,  however,  none  of  the 
tasks  were  easy  of  accomplishment,  and 
no  advance  in  the  hourly  wage  was 
being  given.  The  workers  were  rebel- 
ling against  the  conditions  being 
forced  upon  them,  while  the  superin- 
tendent of  the  department  where  the 
system  had  first  been  installed  com- 
plained of  what  the  manager  in  the 
other  plant  was  doing,  saying  that  it 
looked  as  though  he  was  trying  to  show 
him  up. 

Under  such  circumstances,  and  with 
one  manager  pitted  against  another,  it 
is  evident  that  something  far  stronger 
than  the  fair  promises  and  assurances 
of  "Scientific  Management"  must  be  at 
the  workers'  disposal  to  protect  them 
from  abuses,  speeding  up  and  poor  pay. 

In  practice  it  was  frequently  found 
that  where  more  than  one  job  was 
given  to  a  worker  the  task  set,  or  the 
standard  of  achievement,  was  much 
more  difficult  of  accomplishment  in 
some  cases  than  in  other:.  If  the 
tasks  were  set  with  scientific  accuracy 
it  would  be  expected  that  the  normally 
competent  worker  would  achieve  the 
task  approximately,   one     hundred  per 


cent  of  the  time,  or  to  use  the  tech- 
nical language  of  "Scientific  Manage- 
ment," "that  this  efficiency  in  accom- 
plishing his  work  would  be  one  hun- 
dred per  cent."  If  the  recorded  ef- 
ficiency of  individual  workers  on  vari- 
ous jobs  indicated  a  wide  variation, 
then  it  is  but  natural  to  assume  that 
the  variations  were  due  to  the  inac- 
curacies of  the  task  time  set  for  the 
several  jobs. 

An  interesting  and  most  valuable: 
analysis  of  variations  of  output  by  the 
same  workmen  under  "Scientific  Man- 
agement" has  been  made  by  Mr.  Miner 
Chipman,  and  we  give  the  following 
figures  from  the  study  which  he  made 
of  the  conditions  existing  at  the 
Watertown  Arsenal  after  the  system 
had  been  introduced. 

The  analysis  of  the  men's  output  or 
so-called  efficiency  covered  a  period  of 
one  month,  which  makes  it  well  repre- 
sentative of  the  unevenness  with  which 
the  tasks  had  been  set. 

For  the  month  of  March,  1914,  Em- 
ploye No.  2518  worked  on  224  jobs.  His 
average  efficiency  was  121.35%,  but  his 
efficiency  on  these  jobs  varied  from 
21%  to  200%. 

In  September,  1913,  Employe  No. 
2681  worked  on  91  jobs.  His  average 
efficiency  was  90%,  but  his  efficiency  on 
the  several  jobs  varied  from  39. 3%  to 
149%.     /  •' 

Employe  No.  2518  worked  on  140 
jobs  during  April,  1914.  He  was  a 
most  competent  workman,  as  his  aver- 
age efficiency  for  the  month  was  121%. 
His  efficiency  on  the  several  jobs 
ranged  from  45%  to  172.9%,  these  vari- 
ations indicating  largely  the  too  short 
or  too  long  time  which  had  been  set 
on  the  jobs  by  the  time  study  and  task 
setting  man. 

Commenting  on  these  figures,  Mr. 
Chipman  said  in  his  report : 

"Mr.  Taylor,  in  his  'Shop  Manage- 
ment,' emphasizes  'that  this  system  rests 
<pon  an  accurate  and  scientific  study  of 
unit  times,'  which  is  by  far  the  most 
important  element  in  'Scientific  Man- 
agement.' He  also  says  that  time  stud- 
ies made  by  this  method  determine  with 
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scientific  accuracy  'the  quickest  time 
that  can  be  made  by  a  first-class  man' 
and  to  the  effect  that  this  'quickest  time' 
or  'standard  times'  is  so  set  that  it 
cannot  be  bettered. 

What  can  be  thought  of  the  times  set 
on  these  jobs,  when  this  workman  on 
the  224  jobs  of  one  month  showed  a 
range  of  efficiency  (efficiency  being  the 
ratio  of  time  taken  to  time  allowed) 
from  21%  to  200%,  with  an  average  of 
121%,  and  the  following  month  on  140 
jobs  a  range  of  from  45%  to  173%,  also 
with  an  average  of  121%? 

This  workman  may  be  rated  as  con- 
sistently of  high  efficiency.  Why  then 
this  extreme  variation  in  efficiency  un- 
less the  time  allowed  for  each  job  was 
not  set  accurately  and  scientifically? 
Can  we  assume  that  the  worker  varied 
in  efficiency  to  the  extent  shown  by  the 
chart?  We  do  not  believe  so.  The  varia- 
tion is  one  of  time  setting  or  inaccuracy 
of  time  study. 

Of  the  244  jobs  in  the  first  month 
the  time  on  13  jobs  was  correct,  effi- 
ciency 100%;  on  the  remaining  211  jobs 
the  time  varied  2.755  minutes,  or  22.2% 
from  a  total  standard  time  of  12.935 
minutes. 

A  study  of  the  various  jobs  indicates 
that  the  variations  in  efficiency  are  due 
in  part  to  the  time-study  man  and  in 
part  to  changes  in  conditions  affecting 
work." 

On  two  jobs  in  the  foundry  examined 
by  the  writer  a  difference  of  two  hours 
and  thirty  minutes  had  been  set,  though 
at  the  outmost  there  could  not  have 
been  more  than  ten  minutes  difference 
in  the  time  to  make  the  molds,  as  the 
patterns  were  almost  identical,  and 
were  made  in  the  same  flask,  the  only 
apparent  difference  being  that  a  longer 
hub  on  one  of  the  patterns  required 
about  two  inches  more  sand  in  the 
drag. 

An  interesting  case,  through  which 
the  worker  was  forced  to  suffer  be- 
cause of  thf  error  made  in  setting  the 
time  for  the  task,  occurred  in  one  of 
the  machine  shops  visited. 

A  machinist  was  given  eight  cross 
heads  to  finish,  forty-four  minutes  be- 
ing allowed  for  the  finishing  of  each 
cross  head.  As  this  machinist  took 
i  considerably  more  time  he  was  pun- 
ished for  his  failure  to  accomplish  the 
task  by  being  laid  off  for  thirty  days. 
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During  this  period  a  more  careful  in- 
vestigation w;*s  made  of  the  job,  and 
it  was  afterwards  given  to  another  ma- 
chinist, who  received  a  rate  three  cents 
less  per  hour.  The  time  allowed  for 
the  finishing  of  the  task  was  increased 
120%,  and  although  the  machinist 
working  on  the  job  had  a  rate  three 
cents  less  per  hour  than  the  other  it 
increased  the  cost  of  production  78%.. 
The  machinibt  who  was  disciplined, 
however,  was  not  allowed  anything  for 
the  unjust  punishment  which  had  been 
meted  out. 

It  would  be  possible  to  go  on  al- 
most indefinitely  in  submitting  evidence 
to  prove  that  the  time  set  on  jobs  by 
time  study  men  and  task  setters  in 
shops  where  "Scientific  Management" 
has  been  applied  has  been  anything  but 
scientifically  accurate.  While  in  theory 
it  should  have  been,  what  the  workers 
are  directly  interested  in  is  what  oc- 
curs when  application  of  a  theory  is 
turned  over  to  employers  and  placed  in 
practice.  It  is  the  practice  and  not  the 
theory  which  most  vitally  affects  the 
workers. 

While  in  theory  the  time  allowed  for 
the  performance  of  a  task  or  job  is  sci- 
entifically accurate,  if  it  has  been  set 
as  the  result  of  time  and  motion  studies, 
it  was  evident  to  the  efficiency  engineers 
that  mistakes  would  be  made,  and  that 
these  would  cause  dissatisfaction  among 
the  workers. 

To  give  them  confidence  that  they 
would  have  no  unfair  advantage  taken 
of  them  "Scientific  Management"  laid 
down  a  principle  upon  which  it  has 
placed  the  greatest  emphasis.  This  is 
that  once  a  time  or  standard  had  been 
set  for  the  performance  of  labor  it 
would  not  be  changed  no  matter  how 
favorable  it  might  be  to  labor.  This 
principle  is  iterated  and  reiterated 
throughout  the  literature  of  "Scientific 
Management." 

As  far  as  our  investigations  were  able 
to  discover  this  rule  generally  obtains 
in  practice,  though  managers  were 
found  who  repudiated  it,  holding  that 
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when  the  task  had  been  set  too  liber- 
ally the  workers  knew  it,  and  that  as 
all  errors,  particularly  those  which  the 
workers  are  aware  of,  should  be  imme- 
diately acknowledged  and  corrected,  it 
was  unwise  not  to  change  the  time  on 
the  job;  in  fact,  that  this  was  necessary 
if  the  firm's  intelligence  was  to  receive 
the  workers'  respect. 

It  should  not  be  inferred,  however, 
that  once  a  too  liberal  time  has  been 
set  on  a  job  or  task  it  remains  thus 
forever.  A  slight  change  of  the  design, 
a  subdivision  of  the  operation,  or  some 
other  minor  change,  readily  gives  op- 
portunity for  new  time  and  motion 
studies,  through  which  the  error  can  be 
corrected. 

Naturally,  the  question  arises  as  to 
what  follows  when  too  short  a  time 
has  been  set.  No  comprehensive  an- 
swer can  be  given,  for  neither  trade 
unionism,  nor  any  other  manner  of 
collecting  the  workers'  grievances,  ex- 
ists in  plants  applying  the  system,  with 
perhaps  one  exception. 

In  practice,  when  workers  complain 
that  insufficient  time  has  been  allowed 
on  a  piece  of  work,  they  are  shown  the 
sheets  upon  which  the  time  study  man 
has  entered  the  split  second  watch  rec- 
ords, and  are  told  that  here  are  figures 
which  show  what  was  done,  and  that 
no  one  can  go  behind  these,  or  it  is  dem- 
onstrated to  them  that  the  task  can  be 
done  in  the  time  set  by  the  time  study 
man  or  by  some  selected  workman. 

In  one  establishment  a  time  of  five 
hours  and  twenty-four  minutes  had  been 
set  for  the  performance  of  a  task.  As 
it  required  something  over  thirty-eight 
hours  to  ncccmplish  it,  the  responsi- 
bility for  the  error  was  left  for  the 
time  study  men  and  the  planning  room 
to  fight  out,  but  the  question  of  what 
would  happen  if  the  error  had  been  less 
glaring,  and  how  often  these  errors 
were  made  was  one  which,  if  answered, 
would  throw  more  light  upon  what  oc- 
curs when  the  task  set  places  too  great 
c.  strain  upon  the  worker  without 
harassing  him  enough  to  cause  open 
rebellion. 


Apprenticeship. 

"Scientific  Management"  makes  no 
provision  for  apprenticeship.  In  one 
plant  a  definite  apprenticeship  system, 
which  aimed  to  develop  competent 
craftsmen,  was  in  operation  for  a  lim- 
ited number  of  boys,  but  apparently 
this  exception  was  due  to  one  individual 
in  the  firm  who  still  retained  the  con- 
viction that  thoroughly  trained  me- 
chanics would  still  be  required  by  the 
industries,  at  least  for  some  years. 

What  was  called  an  apprenticeship 
was  in  operation  in  a  few  of  the  plants, 
but  the  training  being  given  was  not 
for  the  development  of  craftsmen,  but 
rather  to  instruct  a  few  bright  young 
men  for  positions  in  the  directing  staff. 

Both  in  theory  and  in  general  prac- 
tice "Scientific  Management"  abandons 
the  method  of  apprenticeship  for  the 
purpose  of  craft  and  manual  training, 
and  endeavors  to  substitute  in  its  place 
specialization  and  standardization. 

Not  only  do  many  of  the  efficiency 
engineers  hold  that  apprenticeship  for 
the  training  of  craftsmen  is  no  longer 
necessary,  as  their  system  provides  for 
production  without  all-round  craftsmen, 
but  in  more  than  one  instance  the 
thought  was  brought  out  that  training 
apprentices  was  expensive  and  did  not 
bring  practical  results  for  the  outlay 
of  time  and  wages,  that  where  a  thor- 
oughly trained  mechanic  was  necessary 
it  was  advisable  to  go  into  the  open 
market  and  secure  craftsmen  who  had 
been  trained  in  other  plants. 

An  example  of  this  viewpoint  is  sup- 
plied by  the  following  statement,  made 
to  us  by  an  expert  in  one  of  the  plants: 

"We  cannot  take  a  man  under  appren- 
ticeship and  let  him  do  different  things 
for  four  years,  and  then  pay  him  $21.00 
per  week.  We  must  put  him  on  one 
job,  and  keep  him  on  one  job. 

There  are  some  boys  and  girls  in  the 
composing  rooms,  and  I  would  like  to 
teach  them  to  become  printers,  key- 
boarders, proof  readers,  make-up  men, 
stone  men,  and  teach  them  two  or  three 
phases  of  the  business,  but  I  have  the 
threat  in  the  back  of  my  head  that  at 
the  end  of  four  years  I  must  make  them 
earn  $21.00  a  week,  and  I  can  go  at  the 
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end  of  the  four  years  and  get  a  much 
better  workman  for  the  money,  so  I 
must  keep  them  on  one  job." 

Specialization     and  Standarization 
of  Labor. 

In  referring  to  the  specialization 
which  occurs  under  "Scientific  Man- 
agement" and  the  forms  of  instruc- 
tions for  workers  which  exist,  the 
Hoxie  report  says : 

"Once  within  the  shop,  'Scientific  Man- 
agement,' according  to  the  claims  made 
by  Mr.  Taylor,  solves  completely  the 
vexing  problem  of  the  adaptation  and 
adequate  training  of  the  workers.  It 
sets  'each  man  to  the  highest  task  for 
which  his  physical  and  intellectual 
capacity  fits  him,'  'employs  in  the  shop 
a  corps  of  competent  specialists  whose 
duty  it  is  to  instruct  and  train  the  work- 
ers and  to  assist  them  whenever  diffi- 
culties arise  in  connection  with  the 
work,'  'systematically  transmits'  to  them 
'all  the  traditional  craft  knowledge  and 
skill  which  is  being  lost  and  destroyed 
under  current  industrial  methods,'  're- 
quires workmen  to  learn  and  to  perform 
not  one  merely  but  several  operations  or 
tasks,'  and  'educates  and  trains  them 
mechanically  as  they  were  never  trained 
before.'  In  short,  it  constitutes  a  'prac- 
tical system  of  vocational  guidance  and 
training,'  making  possible  the  'mutual 
adaptation  of  the  task  and  the  worker,' 
and  opening  the  way  'for  all  workmen 
to  become /first-class  men.'" 

After  describing  the  conditions  which 
were  found  in  practice,  the  Hoxie  re- 
port asserts  that  "The  theoretical  trans- 
mission to  the  workers  'of  all  the  tradi- 
tional craft  knowledge  which  is  being 
lost  and  destroyed  under  current  indus- 
trial methods'  amounts  in  practice  to  the 
transmission  to  the  individual  of  the 
knowledge  required  for  the  particular 
narrow  job." 

In  general  the  managers  of  shops 
where  the  system  was  in  operation  held 
that  they  preferred  the  one  job  or 
one  machine  man  to  the  thoroughly 
trained  mechanic.  On  more  than  one 
occasion,  I  asked  the  managers  of 
machine  shops  the  following  question : 
"If  you  needed  a  machinist  to  operate 
a  lathe  and  two  men  applied  for  the 
position,  both  of  an  equally  promising 
appearance,  but  one  only  claiming  to 


be  a  lathe  hand,  while  the  other 
claimed  to  be  equally  competent  to  op- 
erate a  planer,  and  a  boring  mill, 
which  would  be  hired?"  The  almost 
invariable  answer  was,  "we  would  em- 
ploy the  man  who  could  only  operate 
a  lathe,  for  he  would  be  a  specialist." 
This  point  of  view  was  expressed  by 
the  manager  of  one  large  plant  while 
explaining  his  attitude  towards  ap- 
prenticeship and  specialization. 

"Where  you  manufacture,"  he  said, 
"you  must  specialize.  We  decidedly  do 
not  have  the  facilities  here  for  making 
first-class  all  round  mechanics.  A  spe- 
cialist is  of  value  to  the  company  and 
we  compensate  him.  There  is  so  much 
more  intensification  in  every  field  that 
we  prefer  a  specialist  to  an  all  round 
mechanic." 

Another  manager  of  a  large  estab- 
lishment said  to  us :  "The  worker  un- 
der the  present  specialized  system  is  as 
well  off  as  under  the  old,  but  the 
old  skilled  workman  is  no  longer  re- 
quired," and  after  a  short  pause  he 
added,  "the  trouble  is  that  the  workers 
today  are  not  as  ambitious  as  they 
should  be  under  the  conditions." 

What  ambitions  could  be  gratified  by 
feeding  the  same  shape  of  metal  into 
a  machine  for  days,  weeks  and  months, 
or  in  screwing  on  nut  47  or  73  on  an 
automobile  with  no  opportunity  of  ris- 
ing in  the  scale  as  a  craftsman,  must 
be  left  to  a  Miinsterberg  to  discover. 

In  practice  "Scientific  Management" 
seeks  continually  to  specialize  and  sub- 
divide the  work,  so  that  the  worker  per- 
forms but  a  minute  part  of  the  work 
formerly  done  by  a  craftsman  and  re- 
quired to  complete  a  product. 

In  one  of  the  foundries  visited,  five 
men  were  employed  on  various  parts 
of  the  same  small  mold  which  former- 
ly had  been  made  in  its  entirety  by 
one  molder. 

In  a  garment  manufacturing  estab- 
lishment the  manager  informed  us  that 
previously  there  had  been  twenty-five 
operations  to  complete  a  pair  of  trous- 
ers, but  now  there  were  seventy-five ; 
that  under  the  old  system  there  were 
about  fifty  separate  operations  in  the 
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making  of  a  coat,  but  that  under  "Sci- 
entific Management"  this  had  been  in- 
creased to  one  hundred  and  fifty.  Even 
in  the  pressing  of  the  clothes,  the  press- 
ers  no  longer  pressed  an  entire  suit, 
but  only  some  of  the  parts. 

Going  through  one  large  establish- 
ment we  stopped  before  a  girl  who 
was  taking  threads  previously  cut  to  a 
certain  length,  threading  these  into  a 
needle,  and  then  waxing  the  thread. 
The  firm's  expert  informed  us  thai 
previous  to  the  installation  of  "Scien- 
tific Management'  'each  girl  had  thread- 
ed her  own  needle,  cutting  off  the 
threads  in  lengths  to  suit  herself. 

The  methods  of  "Scientific  Manage- 
ment," however,  had  shown  this  to  be 
all  wrong,  for  if  a  girl  cut  the  threads 
too  short  she  had  to  thread  her  needle 
to  often,  which  was  a  waste  of  time, 
while  if  she  cut  the  thread  too  long, 
she  lost  much  time  taking  the  long 
draws  necessary  until  the  thread  be- 
came shorter.  The  girls  sewing  on  but- 
tons were,  therefore,  given  different 
lengths  of  thread,  and  a  careful  record 
was  kept  of  the  number  of  buttons 
each  girl  sewed  on  per  day,  and  when 
the  length  of  thread  which  enabled  the 
girls  to  sew  on  the  largest  number  of 
buttons  per  day  was  secured  through 
analyzing  the  results,  this  length  of 
thread  was  made  the  standard.  Based 
on  the  theory  that  a  girl  trained  to 
thread  needles  could  do  this  more  ef- 
ficiently than  anyone  else,  one  girl 
spent  much  of  her  time  threading 
needles  with  the  standard  length  of 
thread,  this  being  one  subdivision  of 
the  trade  of  sewing  on  buttons. 

However,   from  a  "scientific"  stand- 
point, this  was  but  a  clumsy  and  slipshod 
result  of  an  analysis  of  the  "sewing  on 
of  buttons"  trade,  as  we  soon  discovered, 
for  in  another  garment  making  estab- 
lishment they  had  studied    this  trade 
with  a  more  searching  spirit.     If  the/~ 
length  of  thread  with  which  the  needle \ 
was  threaded  determined  the  number  of 
buttons  a  girl  could  sew  on  in  a  day,  I 
then   the    length    of   her   arms  would 
also  be  a  factor,  for  the  girl  with  long  / 


arms  would  take  a.  longer  draw  after 
putting  the  needle  through  the  cloth,  and 
the  button  than  the  girl  with  short 
arms. 

Once  this  "scientific"  fact  was  dis- 
covered the  experts  made  elaborate 
studies  of  the  problem,  girls  with  short, 
medium  or  long  arms  working  with 
standard  lengths  of  thread,  ■  being 
watched  and  the  results  of  their  day's 
output  analyzed.  As  a  result  of  these 
studies  it  was  possible  for  the  experts 
to  discover  the  proper  length  of  arm 
to  enable  a  girl  to  sew  on  the  largest 
number  of  buttons,  and  the  employing 
department  was  instructed  to  supply  the 
button  sewing  department  with  girls 
whose  arms  were  of  the  desired  length. 
But  even  this  was  not  scientifically 
thoroughgoing,  for  it  was  found  that 
the  length  of  the  fingers  undoubtedly 
had  an  influence,  and  studies  were  made 
to  determine  what  the  most  efficient 
length  of  fingers  was,  so  that  the  girls 
in  this  department  who  were  being 
specialized  as  button  sewers  would  all 
have  fingers  and  arms  of  the  same 
length.  So  in  time  the  firm  had  a  group 
of  girls  sewing  on  buttons,  with  stan- 
dardized lengths  of  thread,  with  their 
standard  fingers  and  arms. 

Here  was  the  perfection  of  "Scien- 
tific Management!" 

But  human  nature  or  human  qualities 
and  characteristics  are  prone  to  upset 
the  rigid  rules  of  mechanical  motions 
when  these  are  applied  to  them. 

It  was  not  long  before  the  experts, 
who  had  studied  for  many  weary  days 
with  stop  watches  and  pondered  deeply 
over  huge  masses  of  the  time  studies 
they  had  accumulated,  discovered  that 
though  they  had  standardized  the  length 
of  thread  and  the  length  of  fingers  and 
arms  which  were  to  sew  on  buttons, 
with  the  thread,  there  was  still  a  wide 
difference  between  the  girls'  output. 

What  the  efficiency  experts  had  failed 
to  standardize,  what  as  a  matter  of 
fact  they  could  not  standardize,  were  the 
physical  and  mental  qualities  of  the 
workers,  their  vitality,  their  ambi-  j 
tions,    their      nervous    •  co-ordination. 
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their  ability  to  work  without  physical, 
nervous  and  mental  deterioration  under 
the    monotonous    character    of  their 
v  work. 

In  the  end,  in  the  latter  plant,  stan- 
dard lengths  of  thread,  or  of  fingers, 
or  of  arms,  were  discarded,  and  each 
girl  was  permitted  to  cut  the  length 
of  the  thread  to  suit  herself,  with  the 
result  that  the  unstandardized  girls 
were  apparently  enjoying  better  health, 
were  less  rushed,  and  were  doing  bet- 
ter for  themselves  and  their  employers 
than  their  standardized  sisters. 

There  may  have  been  a  modicum  of 
scientific  research,  coupled  with  other 
objects,  which  led  to  the  original  time 
and  motion  studies  resulting  in  the 
standardizing  of  the  lengths  of  thread, 
fingers  and  arms  in  the  trade  of  sewing 
on  buttons,  but  the  welfare  of  the  girls, 
the  desire  to  teach  them  to  become  com- 
petent garment  workers,  wras  certainly 
not  the  prime  motive. 

A  result  of  this  specializing  and  sub- 
:     dividing  of  the  work  is  the  employment 
)  of  workers  of  less  craft  knowledge  and 
narrower  manual  skill,  who  for  lower 
earnings   replace  the   skilled  workmen. 
"■—One  instance  came  under  our  observa- 
tion where  skilled  workmen  who  had 
been  employed   for  years  by  the  firm 
and  whose  earnings  were  from  thirty 
dollars  per  week    upwards    were  re- 
placed by  girls  and  women  whose  wages 
were   less   than   half  of  that  amount. 
These  female  workers  each  completed 
but  a  small  part  of  the  finished  whole. 

The  extensive  specialization  which  oc- 
curs could  be  illustrated  by  a  barber 
shop  where  one  worker  would  attend  to 
the  hot  water,  another  work  up  the 
lather,  a  third  apply  it  to  the  face,  a 
fourth  do  the  shaving,  a  fifth  the  strop- 
ping of  the  razor,  while  still  others 
would  respectively  wash,  dry  and  per- 
fume the  shavee's  face.  It  is  true  that 
each  of  these  workers  might  be  termed 
)  a  highly  trained  specialist,  but  such  a 
narrow  degree  of  craft  or  industrial 
knowledge  would  be  of  little  practical 
value  to  him,  to  the  community,  or  to 
the  industries. 
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The  detailed  observations  of  the 
workers'  motions  while  at  work,  known 
as  motion  study,  are  carried  on  for  two 
principle  purposes. 

The  highly  skilled  workers  are  close- 
ly observed  so  that  their  manual  mo- 
tions and  method  of  laying  out  and 
handling  their  work  may  be  studied  un- 
til a  record  of  the  most  efficient  method 
of  doing  each  minute  part  of  the  job 
can  be  secured  and  analyzed. 

The  best  way  to  pick  up  a  tool,  to 
use  it,  to  handle  the  material  and  pre- 
pare it  for  the  finished  product,  are  de- 
termined by  the  time  and  motion  study 
man  and  recorded.  This  enables  him 
later  on  to  take  the  work  formerly  re- 
quiring skilled  workmen  and  sub-divide 
it,  giving  the  doing  of  one  part  of  the 
job  to  one  worker  and  another  to 
someone  else  taken  from  the  ranks  of 
the  lesser  paid  and  taught  to  do  the 
simple  parts  of  the  job  to  which  they 
were  assigned. 

Through  this  careful  study  of  every 
motion  and  method  used  by  the  skilled 
worker  and  its  recording  upon  index 
cards,  the  employer  in  time  acquires  as 
personal  property  the  craftsman's  skill 
and  knowledge,  and  then  doles  this  out 
to  the  lesser  skilled  and  lower  paid 
workers,  who  are  then  employed  to  sup- 
plant the  skilled  craftsmen  formerly 
required. 

This  practice  raises  a  most  serious 
problem  relative  to  which  the  Hoxie  re- 
port says  : 

_  "There  can  be  little  doubt  that  'Scien- 
tific Management'  tends  in  practice  to 
weaken  the  power  of  the  individual 
worker  as  against  the  employer,  setting 
aside  all  questions  of  personal  attitude 
and  the  particular  opportunities  and 
methods  for  voicing  complaints  and 
enforcing  demands.  As  we  have  seen, 
it  gathers  up  and  transfers  to  ,the  man- 
agement the  traditional  craft  knowledge 
and  transmits  this  again  to  the  workers 
only  piece-meal  as  it  is  needed  in  the 
performance  of  the  particular  job  or 
task.  It  tends  in  practice  to  confine  each 
worker  to  a  particular  task  or  small 
cycle  of  tasks.  It  thus  narrows  his 
outlook  and  skill  and  the  experience  and 
training  which  are  necessary  to  do  the 
work.    He  is  therefore  easier  of  dis- 
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placement.  Moreover,  the  changing  of 
methods  and  conditions  of  work  and  the 
setting  of  tasks  by  time-study  with  its 
assumption  always  of  scientific  accuracy 
put  the  individual  worker  at  a  disadvan- 
tage in  any  attempt  to  question  the 
justice  of  the  demands  made  upon  him, 
and  the  assumed  payment  of  wages  in 
proportion  to  efficiency  with  the  oppor- 
tunities of  exceptional  reward  held  out 
if  he  will  but  make  the  task,  tend  to 
put  upon  him  responsibility  for  wage 
results  of  which  he  complains.  There 
are  no  simple,  definite,  recognized  and 
permanent  standards  of  work  and  earn- 
ings to  which  he  can  appeal.  The  onus 
of  proof  is  upon  him  and  the  standards 
of  judgment  are  set  up  by  the  employer, 
covered  by  the  mantle  of  scientific  ac- 
curacy. The  unskilled  worker,  especially, 
under  'Scientific  Management,'  loses 
what  little  chance  of  success  as  an  in- 
dividual he  may  elsewhere  have,  in  any 
contest  with  the  employer,  and  'Scientific 
Management,'  from  the  standpoint  of 
competitive  power,  tends  to  relegate 
workers  to  the  condition  of  the  un- 
skilled." 

In  addition  to  the  gathering  up  of 
the  craftsman's  skill  and  transferring 
it  to  the  employer's  indexed  records, 
motion  study  in  practice  is  applied  in 
instructing  the  worker  so  that  no  un- 
necessary motions  will  be  made  in  con- 
nection with  the  work.  The  instructor 
with  the  motion  study  records  at  his 
disposal,  plus  the  untrained  worker,  is 
expected  to  take  the  craftsman's  place. 

If  the  form  of  specialization  which 
was  found  in  operation  in  the  great  ma- 
jority of  plants  visited  could  be  applied 
to  our  industries  as  a  whole,  craft 
skill  and  knowledge  among  the  work- 
men would  disappear.  The  craft 
knowledge  would  become  the  employer's 
property  in  the  same  degree  that  his 
machinery  is  something  personally 
owned,  craft  skill  would  also  be  the 
employer's  possession,  that  particular 
part  required  for  the  performance  of 
the  work  being  given  to  the  worker  by 
instructors.  The  workers  would  have 
neither  knowledge  nor  skill  except  that 
small  and  limited  part  which  would  be 
required  to  accomplish  the  simple  por- 
tion of  the  work  to  which  they  were 
assigned. 

The  manager  of  one  large  establish- 


ment informed  us  that  owing  to  the 
degree  of  specialization  he  had  carried 
out  it  was  possible  for  him  to  take 
untrained  workers  and  instruct  them 
so  that  in  ten  or  fifteen  days  they 
could  do  the  most  of  the  work  in  the 
plant.  Others  informed  us  that  in  a 
month  or  two,  under  their  system,  they 
could  make  fully  competent  operatives 
for  the  work  in  their  establishments.  In 
a  word,  the  specialization  and  standardi- 
zation of  labor  under  "Scientific  Man- 
agement" as  we  found  it,  provides  no 
apprenticeship  system  for  the  training 
of  craftsmen  and  assumes  that  the 
thoroughly  trained  mechanic  is  no 
longer  required  except  in  rare  in- 
stances. It  aims  to  replace  the  trained 
craftsmen  with  workers  whose  knowl- 
edge is  limited  to  a  few  simple  opera- 
tions, and  whose  labor  is  directed  by 
instructors. 

If  generally  applied  the  craftsmen 
would  pass  out  of  existence,  and  the 
workers  would  become  dependent  for 
their  existence  upon  the  scanty  and  in- 
significant industrial  knowledge  and 
experience  afforded  them  by  their  lim- 
ited opportunities,  regulated  by  those 
who,  in  addition  to  ownership  of  ma- 
chinery, had  also  acquired  possession  of 
craft  knowledge  and  the  skilled  work- 
ers' methods. 

Over- Speeding. 

One  of  the  strongly  defended  claims 
of  "Scientific  Management"  is  that  it 
prevents  the  workers  from  being  over- 
speeded.    Mr.  F.  W.  Taylor  held  that : 

"  'Scientific  Management'  seeks  to  elim- 
inate over-stimulation,  over-speeding, 
and  nervous  and  physical  exhaustion  of 
the  workers  : 

By  substituting  exact  knowledge  based 
upon  a  careful  study  of  men  and  ma- 
chines for  guess  work  in  the  setting  of 
the  task,  and  the  determination  of  the 
hours  and  other  conditions  of  work. 

By  eliminating  thus  the  need  for  the 
employment  of  pace-makers. 

By  transferring  from  the  workers  to 
the  management  responsibility  for  con- 
triving the  best  methods  of  work. 

By  removing  from  each  worker  re- 
sponsibility for  the  work  of  others,  and 
for  the  instruction  of  beginners  and 
helpers. 
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By  maintaining  the  best  conditions  for 
performing  the  work  through  furnish- 
ing the  best  tools  and  materials  at  the 
proper  time  and  place. 

By  training  the  workers  in  the  most 
economical  and  the  easiest  method  of 
performing  operations. 

By  standardizing  equipment  and  per- 
formance. 

By  instituting  rational  rest  periods 
and  modes  of  recreation  during  working 
hours. 

By  surrounding  the  workers  with  the 
safest  and  most  sanitary  shop  environ- 
ments." 

As  found  in  practice,  "Scientific 
Management"  presented  a  wide  range 
of  conditions  from  which  to  draw  con- 
clusions as  to  the  claim  that  under  this 
system  over-speeding  is  prevented. 

In  no  instance  was  it  found  that  the 
philosophy  of  the  shorter  work  day  had 
influenced  any  efficiency  engineer  or 
employer  to  reduce  the  hours  of  labor, 
while  one  of  the  leaders  of  "Scientific 
Management"  informed  us  that  the 
workers  could  be  employed  ten  or 
twelve  hours  per  day  without  any  phy- 
sical injury  resulting. 

In  one  or  two  plants  systematic  ef- 
forts had  been  made  to  prevent  over- 
speeding,  workers  were  advised  not  to 
endeavor  to  accomplish  more  than  the 
task,  and  in  one  instance  as  a  deter- 
rent workers  were  penalized  through  a 
sharp  reduction  in  the  sum  allowed  for 
the  completion  of  the  job.  In  general, 
however,  the  workers  were  encouraged 
to  beat  the  task,  through  both  the  em- 
ployer's policy  and  the  foreman's  efforts 
to  secure  their  bonus,  the  winning  of 
which  depended  upon  the  workers 
achieving  the  tasks. 

Reference  to  what  appears  under  the 
head  of  "Time  and  Motion  Studies"  will 
indicate  the  unscientific,  irregular  char- 
acter of  much  of  the  task  setting,  and 
the  various  influences  which  animate  the 
task  setter  while  engaged  in  his  work. 
The  reward  received  for  reducing  the 
cost  of  production,  the  employers'  desire 
for  speedy  results,  the  temptation  to 
make  a  better  record  than  some  other 
efficiency  engineer  or  task  setter,  these 
and  other  motives  operate  to  set  the 


tasks  so  high  that  over-exertion  is 
necessary  to  accomplish  them  in  many 
instances. 

Nowhere  was  it  found  that  fatigue 
studies  had  been  made,  which  would  be 
of  value.  In  fact,  no  scientific  study 
has  yet  been  made  of  the  subject  of 
fatigue,  or  of  the  workers'  long-time 
efficiency,  and  as  no  comprehensive 
studies  of  human  fatigue  have  been 
made  by  scientists,  there  is  no  data 
upon  the  subject  which  would  warrant 
anyone's  speaking  upon  it  with  author- 
ity. But  even  if  there  were,  the  im- 
portant questions  would  be  the  manner 
in  which  the  knowledge  of  the  sub- 
ject would  be  applied  to  the  workers, 
and  the  degree  to  which  it  would  safe- 
guard them  from  over-strain.  Upon 
this  subject  the  Hoxie  report  says: 

"A  much  more  definite  issue  is  brought 
up  by  Mr.  Taylor's  claim  that  'Scientific 
Management'  guards  the  workers  against 
over-speeding  and  exhaustion  through 
careful  studies  of  fatigue  and  the  set- 
ting of  the  task  on  the  basis  of  a  large 
number  of  performances  by  men  of 
different  capacities  and  with  due  and 
scientific  allowance  for  the  human  fac- 
tor and  legitimate  delays.  It  has  been 
pointed  out  already  in  the  discussion  of 
time  study  that  tasks  are  set  in  all  sorts 
of  ways,  with  reference  to  the  men 
chosen  and  the  number  of  performances 
timed.  There  is  no  general  rule.  And 
it  was  also  demonstrated  that  no  scien- 
tific method  had  been  developed  for  the 
making  of  human  allowances,  and  that 
these  are  sometimes  very  liberal,  but 
sometimes  also  unduly  curtailed.  It 
must  be  admitted  on  the  other  hand  that 
'Scientific  Management'  can  and  often 
does  go  far  through  the  study  of  ma- 
chinery and  the  careful  observation  of 
the  on-going  process  of  production 
toward  the  establishment  of  proper 
allowance,  for  legitimate  delays,  not  con- 
nected directly  with  the  human  factor. 
When  we  come,  however,  to  the  matter 
of  fatigue  studies,  and  their  connection 
with  speeding  and  exhaustion,  Mr.  Tay- 
lor's claim  seems  to  break  down  com- 
pletely. No  actual  fatigue  studies  were 
found  taking  place  in  the  shops,  and 
the  time  study  men  employed,  who 
should  be  charged  with  such  studies, 
seemed,  in  general,  to  be  quite  indifferent 
or  quite  ignorant  in  regard  to  this  whole 
matter.  Fatigue  studies  apparently  are 
not  made  when  the  tasks  are  set,  and,  if 
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afterwards  complaint  is  made,  the 
classical  method  of  dealing  with  the 
subject  is  to  'demonstrate'  to  the  worker 
that  the  task  can  be  done  in  the  time 
set.-  Efforts  to  discover  from  'Scientific 
Management'  experts  proper  methods 
for  studying  fatigue  brought  out  only 
vague  replies.  Were  it  not  for  certain 
examples  cited  in  'Scientific  Manage- 
ment' texts,  there  would  seem  to  be  no 
ground  for  crediting  it  with  any  scien- 
tific aspirations  in  this  connection. 
This  does  not  mean  that  no  attention 
to  fatigue  is  given  in  'Scientific  Manage- 
ment' shops.  Cases  were  found  where 
the  health  and  energy  of  the  workers 
were  carefully  observed  and  attempts 
were  made  to  adapt  the  work  to  their 
condition,  but  the  methods  employed 
were  the  rough  and  ready  ones  of  com- 
mon sense  observation." 

While  it  is  true  that  some  efficiency 
engineers  and  employers  have  taken  the 
element  of  fatigue  into  consideration 
with  the  object-  of  preventing  the 
worker's  over-exertion,  it  is  equally  as 
true  that  others  aim  to  develop  a  sys- 
tem which  will  spur  the  workers  to 
their  limit.  The  speed  competition  at- 
titude on  the  workers'  part  is  developed 
through  many  clever  methods.  In  one 
plant  the  workers  were  divided  into 
small  groups,  each  group  having  a  high 
post  near  it  upon  which  two  large  signs 
were  hung,  one  showing  the  number  of 
pieces  the'  group  must  finish  during  the 
day  to  complete  their  task  and  the 
other  the  degree  of  progress  they  had 
made.  These  signs  were  so  prominent 
that  the  workers  in  one  group  could 
see  the  figures  upon  all  of  the  other 
signposts  in  the  room.  From  time  to 
time  the  speed  bosses  went  from  group 
to  group,  counting  up  the  finished  pieces, 
and  then  posting  the  total  finished 
work,  so  that  the  several  groups  could 
race  with  each  other,  or,  what  really 
was  the  case,  realize  that  they  were 
pitted  against  each  other.  It  is  but 
natural  to  anticipate  that  under  this 
method  the  several  foremen  would  vie 
with  each  other  and  endeavor  to  have 
the  workers  under  them  the  speediest, 
for  the  resulting  favor  from  the  office 
which  this  would  bring.  One  efficiency 
expert  was  quite  frank  upon  this  phase 


of  the  subject,  and  in  writing  about 
the  atmosphere  of  speeding  up  which 
had  developed,  he  said, .  wdth  reference 
to  a  mold'er  working  under  his  system  : 

"This  same  man  asked  to  be  told  a 
day  before  the  pattern  went  out  of  the 
sand,  so  that  he  and  his  gang  could  put 
up  a  record  that  no  other  gang  could 
touch." 

One  instance  showing  the  extent  to 
which  "efficiency  experts"  can  develop 
methods  of  speeding  the  workers  up  to 
their  physical  and  nervous  limit  made 
a  permanent  impression  upon  the  in- 
vestigators. 

The  plant  employed  the  usual  forms 
of  time  and  motion  study  for  the  de- 
termination of  what  the  task  should  be, 
and  the  workers  were  paid  a  bonus  if 
they  accomplished  the  task.  For  ex- 
ample, if  the  time  set  upon  a  task  was 
one  hour,  the  worker,  if  he  finished  the 
job  in  an  hour,  was  credited  with  an 
hour  and  a  quarter's  pay,  based  upon 
his  hourly  wage  rate ;  so  that  if  this 
was  20  cents,  he  would  receive  25 
cents  for  the  hour's  work. 

This  bonus  was  not  considered  suf- 
ficient to  properly  assist  and  stimulate 
the  workers,  so  the  foreman  was  also 
paid  a  bonus,  this  being  based  upon 
the  nn ruber  of  workers  under  his 
charge  who  earned  their  full  bonus. 
For  the  foreman's  efficiency  to  reach 
100  per  cent  it  would  be  necessary  for 
every  worker  in  his  gang  to  earn  their 
bonus  every  hour  of  the  working  .day. 
It  was,  therefore,  to  the  foreman's  in- 
terest to  do  all  that  lay  in  his  power  to 
see  that  every  worker  accomplished  the 
task  which  had  been  set. 

However,  this  was  but  a  part  of  the 
scheme  or  system  which  aimed  to  get  all 
of  the  work  possible  out  of  the  workers, 
for  another  factor  entered  largely  into 
the  plan.  The  time  study  man  and  task 
setter  was  also  paid  a  bonus  which  was 
based  upon  the  number  of  workers  who 
failed  to  make  their  tasks,  the  task 
setter's  efficiency  reaching  100  per 
cent  only  when  every  worker  in  a 
group  failed  to  finish  their  jobs  in  the 
time    set    for    the    accomplishment  of 
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their  tasks.  The  time  study  man  was, 
therefore,  paid  a  bonus  to  set  the  tasks 
so  high  that  the  workers  could  rarely, 
if  ever,  accomplish  them,  while  the 
foreman  was  paid  a  bonus  based  upon 
the  number  of  workers  who  could  be 
prevailed  upon  to  finish  their  jobs 
within  the  time  set. 

Under  this  system  there  were  no  rest 
periods  or  other  provisions  which  would 
prevent  the  workers  from  being  speed- 
ed up  to  their  limit,  but  instead  it  be- 
came a  contest  between  the  time-study 
man  and  the  foreman,  the  one  depend- 
ing, for  his  extra  wages,  upon  ^setting 
the  time  so  short  for  the  finishing  of 
the  task  that  the  workers  could  not 
make  it,  and  the  other  only  receiving 
his  bonus  when  he  succeeded  in  having 
the  wrorkers  accomplish  these  tasks.  It 
was  a  clear  case  of  playing  both  ends 
against  the  middle,  the  middle  in  this 
case  being  the  unfortunate  worker. 

In  theory  "Scientific  Management" 
would  protect  the  worker  from  over- 
exertion ;  in  such,  an  instance  as  the  one 
just  referred  to  the  practical  applica- 
tion of  the  system  deliberately  and  with 
human  ingeniousness  aimed  to  secure 
the  worker's  last  ounce  of  energy. 

Even  where  the  system  did  not  aim  to 
drive  the  workers  to  extreme  exertion 
there  was  frequently  a  total  absence  of 
any  provision  to  allow  the  workers  a 
rest  or  breathing  spell.  In  one  plant 
the  workers  had  requested  that  they  be 
allowed  rest  periods,  and  this  had  been 
denied.  Some  of  the  workers,  desiring 
rest  periods,  had  hurried  up  their  work 
so  that  a  few  minutes  of  rest  would 
be  secured  between  tasks.  The  firm  had 
notified  the  workers  that  this  practice 
must  cease,  but  the  workers  had  per- 
sisted and  their  determination  was  so 
evident  that  they  were  finally  allowed  to 
take  rest  moments.  In  this  plant,  which 
was  operated  by  a  man  of  high  ideals 
in  many  ways,  a  condition  was  found 
in  one  department  where,  because  of 
gang  production,  and  the  interruption 
in  the  gang  process  caused  when  one 
worker  stopped,  the  women  w7orkers 
were  practically  unable  to  attend  to  hu- 


man necessities  during  working  hours. 
It  is  but  fair  to  say  that  the  general 
manager  would  not  have  tolerated  the 
existence  of  such  a  condition  had  he 
known  of  it,  for  at  heart  he  was  a  hu- 
manitarian. However,  one  of  the  very 
serious  defects  of  "Scientific  Manage- 
ment" is  that  it  does  not  keep  the 
manager  informed  of  much  that  af- 
fects the  workers,  their  rights,  their 
welfare,  and  their  desires. 

Cumulative  evidence  was  acquired 
during  the  investigation  to  prove  labor's 
contention  that  "Scientific  Manage- 
ment" in  operation  tends  to  speed  up, 
that  in  many  instances  workers  under 
this  system  have  been  speeded  up  to 
their  physical  limit,  and  that  as  applied 
by  many  it  is  intended  to  accomplish 
this  result. 

Industrial  Democracy. 

The  controversy  which  centers  about 
time  study,  task  setting  and  the  meth- 
ods of  payment  employed  by  "Scientific 
Management"  is  perhaps  of  secondary 
importance  to  the  attitude  of  "Scientific 
Management"  towards  industrial  de- 
mocracy and  its  relation  to  the  workers. 

Mr.  Taylor  has  claimed  that : 

"  'Scientific  Management'  is  the  es- 
sence of  industrial  democracy.  It  sub- 
stitutes the  rule  of  law  for  arbitrary 
decisions  of  foremen,  employers  and 
the  unions  and  treats  each  worker  as 
an  independent  personality  ;  it  transfers 
to  the  workers  the  traditional  cratt 
knowledge  which  is  being  lost  and  de- 
stroyed under  current  industrial  meth- 
ods; lessens  the  rigors  of  shop  discip- 
line ;  promotes  a  friendly  feeling  and 
relation  between  the  management  and 
the  men,  and  among  the  workers  of  a 
shop  or  group  ;  it  gives  a  voice  to  both 
parties — to  the  workers  in  the  end  equal 
voice  with  the  employer — and  substi- 
tutes joint  obedience  to  fact  and  laws 
for  obedience  to  personal  authority.  No 
such  democracy  has  ever  existed  in  in- 
dustries before. 

Every  protest  of  every  workman  must 
be  handled  by  those  on  the  management 
side  and  the  right  or  wrong  of  the  com- 
plaint must  be  settled,  not  by  the  opinion 
of  either  of  the  management  or  the 
workman,   but   by   the   great   code  of 
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laws  which  have  been  developed  and 
which  must  satisfy  both  sides;  both  can 
refer  only  to  the  arbitrament  of  science 
and  fact.  'Scientific  Management'  thus 
makes  collective  bargainings  and  trades 
unionism  unnecessary  as  a  means  of 
protection  to  the  workers,  but  it  wel- 
comes the  co-opertaion  of  unionism." 

Organized  labor  has  declared  that 
"Scientific  Management"  is  essentially 
autocratic,  a  reversion  to  industrial  au- 
tocracy which  forces  the  workers  to  de- 
pend upon  the  employer's  conception  of 
fairness  and  justice  and  limits  the  dem- 
ocratic safeguards  of  the  workers,  that 
it  tends  to  gather  up  and  to  transfer 
to  the  management  all  the  traditional 
knowledge,  the  judgment  and  the  skill 
of  the  workers,  and  monopolizes  their 
initiative  and  skill  in  connection  with 
work ;  that  it  ordinarily  allows  the 
workmen  no  voice  in  hiring  or  discharg- 
ing, the  setting  of  the  task,  the  deter- 
mination of  the  wages  or  the  general 
conditions  of  employment ;  that  it 
greatly  intensifies  unnecessary  manageri- 
al dictation  and  discipline  ;  tends  to  pre- 
vent the  presentation  and  denies  the 
adequate  consideration  of  grievances 
and  tends  to  increase  the  number  of 
shop  offenses  and  the  amount  of  dock- 
ing and  fining ;  it  introduces  the  spirit 
of  mutual  suspicion  and  contest  among 
the  men  and  thus  destroys  the  solidarity 
and  co-operative  spirit  of  the  group  ;  it 
has  refused  to  deal  with  the  workers 
except  as  individuals ;  it  is  incompatible 
with  and  destructive  to  unionism ;  it  de- 
stroys all  the  protective  rules  estab- 
lished by  unionism ;  and,  finally,  it  is 
incompatible  with  and  destructive  to 
collective  bargaining. 

Industrial  democracy,  as  we  under- 
stand it,  is  that  condition  in  the  indus- 
tries which  acknowledges  and  accepts  the 
right  of  labor  to  a  collective  voice  in 
determining  what  the  terms  of  employ- 
ment shall  be,  and  the  conditions  under 
which  labor  is  to  be  performed.  It 
gives  practical  application  to  the  prin- 
ciple that  government  in  the  shop,  like 
government  in  the  nation,  should  be  by 
the  consent  of  the  governed. 


It  has  not  been  my  purpose  to  discuss 
the  theory  of  "Scientific  Management" 
as  expounded  by  its  leaders,  but  rather 
to  call  attention  to  the  conditions  affect- 
ing labor  which  were  found  to  exist  in 
plants  where  "Scientific  Management" 
had  been  installed.  It  is  essential,  how- 
ever, that  attention  should  be  called  to 
industrial  democracy  as  it  is  apparent- 
ly understood  and  defined  by  those  who 
apply  the  principles  of  "Scientific  Man- 
agement," for,  unless  this  is  done,  it 
would  be  impossible  to  understand  the 
attitude  which  "Scientific  Management" 
has  assumed  towards  labor. 

Mr.  Taylor  has  held  that  the  rela- 
tions between  employers  and  workers 
are  governed  by  a  fundamental  har- 
mony of  interests.  Assuming  this  to  be 
true  and  that  perfect  equality  of  inter- 
ests exists  between  them,  complete  de- 
mocracy in  all  of  their  relations  is  to 
be  secured  by  setting  aside  the  employ- 
ers' personal  authority,  and  the  arbitrary 
rules  and  regulations  of  the  workers, 
with  all  of  the  machinery  for  negotia- 
tions and  the  enforcements  of  decisions 
created  by  both,  and  substituting  at  all 
times  the  impersonal  dictates  of  natural 
law  and  fact.  It  is  the  democracy  of 
science  as  applied  to  industry.  All  that 
is  necessary  to  realize  this  is  to  have  ir. 
the  shop  a  corps  of  scientists  to  deter- 
mine and  declare  to  employers  and 
workers  the  objective  scientific  fact-. 

"If,"  as  the  Hoxie  report  says,  "Mr 
Taylor's  original  assumption  is  correct, 
and  if  all  industrial  matters  touching 
the  relations  of  employers  and  work- 
men have  been  or  can  be  reduced  to  a 
purely  scientific  basis  his  conception  of 
industrial  democracy  is  valid,  and  if  it 
is  adhered  to  by  scientific  managers 
generally,  the  worker  has  no  need  of 
unions,  union  machinery  or  collective 
bargaining  to  voice  his  complaints  and 
enforce  his  demands  in  order  to  secure 
just  consideration  of  his  interests  and 
equal  voice  with  the  employers  in  the 
determination  of  all  matters  of  mutual 
concern." 
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However,  as  a  matter  of  fact,  neither 
is  the  Taylor  assumption  correct,  nor  is 
it  adhered  to  by  scientific  managers 
generally. 

Theoretically,  Mr.  Taylor  and  other 
leaders  of  "Scientific  Management" 
hold  that  the  elements  of  the  conditions 
of  labor  and  the  terms  of  employment 
can  be  demonstrated  as  objective  sci- 
entific facts  and  are,  therefore,  no  more 
subject  to  bargaining  or  arbitration  than 
the  question  of  the  earth's  revolution 
on  its  axis  or  the  principles  of  .arithme- 
tic. Perhaps  no  feature  of  "Scientific 
Management"  indicates  a  wider  diverg- 
ence between  a  theory  and  its  applica- 
tion than  the  one  under  consideration. 
As  one  efficiency  expert  said  to  me, 
after  spending  some  time  with  him  in 
investigating  a  plant  where  he  had  as- 
sisted in  introducing  the  system  :  "All  of 
this  talk  about  'Scientific  Management' 

benefiting  labor  is  b  .    We  have  to 

use  it  for  policy's  sake.    The  employers 

are  after  the  results,  and  what  

and  I  are  after  is  the  money,  for  the 
financial  results  are  the  first  considera- 
tion. When  undertakes  to  in- 
troduce the  system  in  a  plant,  he  makes 
the  first  studies  and  gives  the  foremen 
the  first  instructions,  and  this  frequent- 
ly makes  trouble,  and  then  I  am 
brought  in  as  a  pacifier  or  soft-soaper 

to   follow  up  and  sling  the 

salve.  After  this  I  take  up  the  work 
of  rate  making  and  task  setting." 

This  attitude  was  not  exceptional,  al- 
though it  was  sometimes  expressed  in 
choicer  language.  As  one  of  the  lead- 
ing manufacturers  said  to  us,  "  

is  a  thinking  machine  of  high  order,  and 
the  system  which  he  worked  out  is  all 
right  so  long  as  he  is  not  given  any 
chance  to  apply  it  himself." 

In  one  well  known  establishment, 
Mr.  Hoxie  said  to  the  manager:  "Your 
conception  of  industrial  democracy  is 
the  employer  sitting  as  a  just  judge  and 
handing  down  his  opinion,  based  upon 


the  facts  and  arguments  presented  to 
him."  The  reply  was :  "To  a  certain 
extent."  Mr.  Hoxie  added  :  "Then  the 
final  decision  must  rest  with  someone 
who  is  not  biased,"  and  the  reply  was, 
"Not  necessarily,  but  it  must  rest  with 
someone  who  is  not  biased  and  who  is 
in  authority." 

This  manager  held  that  the  question 
of  fatigue,  the  difficulty  of  accomplish- 
ing the  task,  was  not  a  matter  for  bar- 
gaining or  for  negotiation  with  the  em- 
ployer, but  was  a  matter  for  scientific 
determination.  He  believed  that  the 
minimum  wage  rate  was  also  a  matter 
for  scientific  determination,  as  well  as 
the  hours  for  labor,  yet  in  this  plant, 
where  the  tasks  were  set  under  the  sys- 
tem, the  workers  who  did  not  accom- 
plish them  were  penalized  by  being  de- 
moted to  a  lower  hourly  wage  rate,  and 
the  worker  who  did  not  fall  into  line 
with  the  many  rules  set  up  was  disci- 
plined in  other  ways,  or  eliminated. 

Mr.  Taylor's  ideal  shops  with  their 
corps  of  scientists,  and  scientifically 
trained  time-study  men  and  instructors 
were  not  encountered  during  the  inves- 
tigation. It  is  true  that  systems  of 
"Scientific  Management"  had  been  in- 
stalled by  efficiency  engineers  possessed 
of  marked  ability  and  wide  experience, 
men  of  high  ideals  and  not  wanting  in 
the  milk  of  human  kindness,  but  these 
men  did  not  remain  m  charge  of  the 
plant  to  direct  the  machinery  which  they 
had  installed,  and  this  work  was  taken 
up  by  other  and  inferior  men.  It  is 
the  work  of  the  time  study  men  which 
chiefly  determines  whether  efficiency 
shall  be  combined  with  just  and  humane 
treatment  of  the  workers,  regardful  of 
their  present  and  future  welfare. 

"This  being  true,"  says  the  Hoxie 
report,  "the  time-study  man  is,  from 
the  standpoint  of  labor,  the  central 
figure  in  'Scientific  Management,' — its 
vital  organ  and  force.  To  perform  his 
functions  properly,  to  make  'Scientific 
Management'  tolerable  to  labor,  he  must 
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be  a  man  exceptional  in  technical  and 
industrail  training,  a  man  with  a  broad 
and  sympathetic  understanding  of  the 
workers  as  wTell  as  of  the  economic  and 
social  forces  which  condition  their  wel- 
fare, a  man  of  unimpeachable  judg- 
ment, governed  by  scientific  rather  than 
pecuniary  considerations,  and,  withal,  he 
must  occupy  a  high  and  authoritative 
position  in  the  management.  For  if  he 
is  to  set  tasks  that  will  not  cause 
nervous  and  physical  exhaustion,-  he 
must  not  only  have  an  intimate  personal 
knowledge  of  the  work  to  be  done,  the 
special  difficulties  it  involves,  the  quali- 
ties required  to  do  it  well,  the  demand 
which  it  makes  on  strength,  skill,  in- 
genuity and  nervous  force,  but  he  must 
also  be  able  to  recognize  and  measure 
nervous  disturbance  and  fatigue  and 
understand  and  deal  wisely  with  tem- 
perament. If  he  is  to  set  tasks  that  will 
always  be  fair  and  liberal,  he  must  un- 
derstand and  know  how  to  discount  all 
the  effects  of  current  variations  in  ma- 
chinery, tools  and  materials,  in  human 
energy  and  attention.  If  he  is  to  safe- 
guard the  lives  and  health  of  the  work- 
ers and  their  general  economic  and  social 
welfare,  he  must  be  an  expert  in  matters 
of  sanitation  and  safety,  and  have  a 
broad  and  deep  understanding  of  eco- 
nomic and  social  problems  and  forces, 
and,  finally,  if  he  is  to  make  all  this 
knowledge  count,  he  must  be  able  to 
establish  the  standards  warranted  by  his 
study  and  judicial  weighing  of  men  and 
facts,  and  to  protect  these  standards 
against  infringement  and  displacement. 
All  this  and  more,  if  the  claims  of 
'Scientific  Management'  relative  to  labor 
are  to  be  generally  fulfilled. 

But  as  things  actually  are,  this  em- 
phatically is  not  the  type  of  man  who  is 
habitually  engaged  in  time-study  work, 
and  who  is  being  drawn  into  it,  nor  does 
the  time-study  man  of  the  present  oc- 
cupy this  exalted  position  in  the  hier- 
archy of  'Scientific  Management.'  The 
best  men  in  this  work  are  perhaps  tech- 
nically qualified,  but  so  far  as  the  ob- 
servation of  your  investigator  has  gone, 
the  best  of  them  are  technicians  with 
little  knowledge  of  the  subject  of 
fatigue,  little  understanding  of  psy- 
chology and  temperament,  little  under- 
standing of  the  viewpoint  and  problems 
of  the  workers,  and  almost  altogether 
lacking  in  knowledge  of  and  interest  in 
the 'broader  economic  and  social  aspects 
of  working-class  welfare.  The  bulk 
of  the  time-study  men  encountered  were 
immature  men  drawn  from  the  shop 
or  from  college.     They  were  expected 


to  get  their  knowledge  and  training  in 
all  the  matters  enumerated  above 
through  the  actual  work  of  time-study 
and  task- setting.  In  the  majority  of 
cases  encountered  it  was  not  considered 
essential  that  they  should  have  had  any 
special  training  in  the  particular  indus- 
try. A  man  who  had  worked  exclu- 
sively in  the  machine  shop  was  consid- 
ered competent,  after  a  few  weeks  or 
months  of  contact  and  trial  experience, 
to  set  tasks  in  a  cotton  mill.  Sometimes 
previous  industrial  experience  of  any 
kind  was  not  considered  necessary. 
Analytical  ability,  good  powers  of  ob- 
servation, a  sense  of  justice  and  tact 
were  the  chief  qualities  emphasized  as 
essential  for  a  good  time-study  man. 
Rarely,  if  ever,  was  anything  said  of 
technical  knowledge  concerning  fatigue, 
psychology,  sanitation,  safety,  and  in 
broader  problems  of  industrial  and  so- 
cial welfare.  Indeed,  time-study  and 
task-setting  were  almost  universally 
looked  upon  as  primarily  mechanical 
tasks  in  which  the  ability  to  analyze 
jobs  and  manipulate  figures  rather  than 
broad  knowledge  and  sound  judgment 
were  regarded  as  the  essential  factors. 
Naturally,  therefore,  the  time-study  men 
were  found  to  be  prevailingly-  of  the 
narrow-minded  mechanical  type,  poorly 
paid  and  occupying  the  lowest  positions 
in  the  managerial  organization,  "if  they 
could  be  said  to  belong  at  all  to  the 
managerial  group.  Nor  does  the  situ- 
ation seem  to  promise  much-  improve- 
ment. For  the  position  and  pay  ac- 
corded to  time-study  men  generally,  are 
such  as  to  preclude  the  drawing  into 
this  work  of  really  competent  men  in 
the  broader  sense.  Aside  from  a  few 
notable  exceptions  in  the  shops,  and 
some  men  who  make  a  general  profes- 
sion of  time-study  in  connection  with 
the  installation  of  'Scientific  Manage- 
ment' this  theoretically  important  func- 
tionary receives  little  more  than  good 
mechanic's  wages,  and  has  little  voice  in 
determining  shop  policies.  The  start  is 
often  made  at  $15.00  per  week.  A  good 
time-stud}'  man,  according  to  current 
standards,  can  be  had  at  from  $75  to 
$100  a  month,  and  $125  per  month  is 
rather  high  rating  for  experienced  men, 
if  the  statements  of  scientific  managers 
are  to  be  trusted.  In  fact,  the  time- 
study  man,  who,  if  'Scientific  Manage- 
ment' is  to  make  good  the  most  im- 
portant of  its  labor  claims,  should  be 
among  the  most  highly  trained  and  influ- 
ential officials  in  the  shop,  a  scientist  in 
viewpoint,  a  wise  arbiter  between  em- 
ployer and  workmen,  is,  in  general,  a 
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petty  functionary,  a  specialist  workman, 
a  sort  of  clerk,  who  has  no  voice  in  the 
counsels  of  the  higher  officials.  There 
are,  of  course,  exceptions  to  this  general 
rule,  but  taking  the  situation  as  a  whole, 
the  quality  of  the  time-study  men  actu- 
ally setting  the  tasks  in  'Scientific  Man- 
agement' shops  and  the  position  which 
they  occupy  are  such  as  to  preclude  any 
present  possibility  of  the  fulfillment  of 
its  labor  claims." 

There  can  be  little  doubt  that  "Sci- 
entific Management"  as  we  found  it 
applied,  tends  to  weaken  the  power  of 
the  individual  worker,  a:]  against  the 
employer,  setting  aside  all  questions  of 
personal  attitude  and  the  particular  op- 
portunity and  methods  for  voicing  the 
workers'  complaints  and  enforcing  their 
demands.  It  tends  in  practice  to  con- 
fine each  worker  to  a  particular  task 
or  operation,  or  the  most  limited  num- 
ber of  these.  It  narrows  the  worker's 
outlook  and  limits  his  opportunity  of 
acquiring  skill  and  knowledge  through 
experience,  and  limits  his  growth  to- 
wrads  craftsmanship.  The  worker  is, 
therefore,  easier  to  displace.  Personal 
interviews  with  workers  brought  to 
light  many  instances  of  pressure,  in- 
dicating how  difficult,  if  not  impos- 
sible, it  was  for  them  to  act  collec- 
tively under  the  systems.  The  indi- 
vidual workers  were  reluctant  to  call 
attention  to  work  which  had  been  poor- 
ly done  by  other  workers,  because  it 
gave  them  the  reputation  of  being 
cranks  or  fault-finders  among  the  work- 
ers of  their  own  and  other  groups,  and 
made  them  objects  of  unwelcomed  at- 
tention on  the  part  of  the  instructors, 
gang  bosses,  speed  bosses  and  time- 
study  men.  Most  of  the  workers  inter- 
viewed seemed  to  feel  themselves  help- 
less in  the  face  of  the  machinery  which 
the  system  had  built  up,  and  each  one 
was  endeavoring  to  protect  himself 
only.  Frequently  the  worker  who  is 
timed  on  the  job  is  a  pace  maker,  and 
consciously  such,  which  creates  an  at- 
titude on  the  part  of  his  fellow  workers 
which  can  be  readily  understood.  Where 
the  task  is  set  too  high,  the  w?orkers 
complain  that  their  predecessors  skimp 


the  work  in  their  efforts  to  earn  their 
bonus,  and  that  much  of  this  skimped 
work  passes  the  inspectors  during  the 
process  of  production.  Neither  is  fa- 
voritism eliminated,  this  being  particu- 
larly true  where  the  foreman  is  paid 
a  bonus  on  the  work  done  under  him. 
A  source  of  irritation  was  also  found 
in  the  sudden  jump  in  rates  which 
takes  place  under  some  of  these  sys- 
tems when  the  task  has  been  accom- 
plished. The  worker  who  just  misses 
the  mark,  and,  therefore,  loses  his 
bonus,  feels  irritated  when  he  sees  oth- 
er workers  attaining  their  bonus, 
through  some  favoring  circumstances  or 
because  they  have  succeeded  in  evading 
the  inspector's  vigilance,  or  because  the 
time  studies  have  not  been  thorough 
enough  to  make  proper  allowance  for 
difference  in  the  skill  required  or  fhe 
materials  used  on  the  job. 

Dealing  -with  this  subject  the  Hoxie 
report  says : 

"Beyond  the  question  of  irritation  is 
that  of  the  general  effect  of  'Scientific 
Management'  methods  on  the  motives 
and  attitudes  of  the  workers.  Here  the 
count  seems  to  be  decidedly  in  favor  of 
the  trade-union  charges.  Almost  every- 
thing points  to  the  strengthening  of  the 
individualistic  motive  and  the  weaken- 
ing of  group  solidarity.  Each  worker 
is  bent  on  the  attainment  of  his  indi- 
vidual task.  He  cannot  combine  with 
his  fellows  to  determine  how  much  that 
task  shall  be.  If  the  individual  slows 
down,  he  merely  lessens  his  wages  and 
prejudices  his  standing  without  helping 
his  neighbor.  If  he  can  beat  the  other 
fellow,  he  helps  himself  without  affect- 
ing the  other's  task  or  pay.  Assistance, 
unless  the  man  is  a  paid  instructor,  is 
at  personal  cost.  Special  rewards,  where 
offered,  are  for  the  individual.  The 
chance  of  promotion  is  supposed  to  de- 
pend on  the  individual  record.  Rules  of 
seniority  are  not  recognized.  Some- 
times, personal  rivalry  is  stimulated  by 
the  posting  of  individual  records  or 
classification  of  the  workers  by  name 
into  Excellent,  Good,  Poor,  etc.  Poten- 
tial groups  are  broken  up  by  the  con- 
stant changes  in  methods  and  re-classi- 
fication of  workers  which  is  the  mission 
of  time-study.  The  whole  gospel  of 
'Scientific  Management'  to  the  worker 
is  to  the  individual,  telling  him  how,  by 
special  efficiency,  he  can  cut  loose  from 
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the  mass,  and  rise  in  wages  and  position 
to  a  man  of  consequence.  Only  by  the 
welfare  work  outside  the  working  hours 
is  there  anything  done  to  bring  the  men 
together.  But  once  seated  at  the  bench 
or  machine,  they  are  so  many  individual 
atoms,  ea£h  dependent  on  his  own  exer- 
tions for  the  position  he  shall  occupy  in 
the  heap.  Decidedly,  then,  'Scientific 
Management'  does  not  tend  to  the  de- 
velopment of  group  solidarity  within 
the  shop. 

With  the  power  of  the  individual 
weakened,  and  the  chances  lessened  for 
the  development  of  groups  and  group 
solidarity,  the  democratic  possibilities 
of  'Scientific  Management,'  barring  the 
presence  of  unionism,  would  seem  to  be 
scant.  The  individual  is  manifestly  in 
no  position  to  cope  with  the  employer 
on  a  basis  of  equality.^  Collective  bar- 
gaining directly  by  the  men  employed  is, 
under  the  circumstances,  almost  un- 
thinkable. Unless,  then,  'Scientific  Man- 
agement' has  evolved  and  put  into  prac- 
tice something  to  offset  this  manifest 
weakness  of  the  individual  and  the  shop 
group  in  their  dealings  with  the  employ- 
ers, or  holds  itself  ready  to  co-operate 
with  unions  outside,  it  cannot  by  any 
stretch  of  the  imagination  be  called 
democratic." 

We  were  almost  invariably  informed 
that  the  workers  had  every  opportunity 
of  having  their  complaints  or  griev- 
ances fully  considered  and  adjusted, 
and  that  the  door  to  the  general  mana- 
ger's office  was  always  open  to  the 
workers  who  had  failed  to  receive  sat- 
isfaction from  those  holding  subordi- 
nate managerial  positions,  but  when  ef- 
forts were  made  to  discover  how  many 
workers  have  availed  themselves  of  this 
privilege,  the  number  was  found  to  be 
practically  zero. 

General  Labor  Problems  Arising  from 
the  Introduction  of  "Scientific 
Management." 
Under  this  heading  the  Hoxie  Report 
brings  together  the  results  of  the  whole 
investigation  in  regard  to  the  general 
effects    and    tendencies    of  "Scientific 
Management"  relative  to  labor.     It  is, 
therefore,  the  clearest  and  most  concise 
statement  that  can  be  made.     As  the 
work   on   this    section    was  submitted 
paragraph  by  paragraph  to  the  experts, 
and  it  was  modified  by  them  in  the 


process  of  making,  it  is  in  the  nature 
of  a  joint  product.  On  both  accounts 
I  feel  justified  in  making  my  statement 
a  condensation  of  this  section. 

Probably  no  one  will  dispute  the 
statement  that  "Scientific  Management" 
at  its  best  greatly  accelerates  the  mod- 
ern tendency  towards  specialization  of 
the  workers.  An  example  of  this  is  af- 
forded by  the  work  of  the  machine  op- 
erator, whose  machine  is  not  largely  of 
the  semi-automatic  or  automatic  type. 

Under  the  ordinary  form  of  manage- 
ment found  in  industries,  the  machine 
operator  is  something  more  than  a  mere 
feeder  of  material  into  a,  machine,  for 
he  performs  manual  and  mental  labor 
as  the  result  of  his  craft  knowledge 
and  skill,  which  is  as  essential  to  com- 
plete the  product  as  is  the  work  done 
by  the  machine.  In  addition  to  being 
a  machine  operator,  he  cares  for  the 
machine,  corrects  and  repairs  minor 
accidents,  makes  necessary  adjustments, 
attends  to  the  belting  and  grinds  his 
own  tools.  He  exercises  also,  within 
reasonable  limits,  and  where  there  is  a 
call  for  his  initiative  and  dependence 
upon  his  craft  knowledge,  individual 
judgment  in  the  laying  out  and  setting 
up  of  a  job,  and  in  determining  the 
method  and  the  feed  and  speed  to  be 
employed  in  running  the  material 
through.  Under  "Scientific  Manage- 
ment," on  the  other  hand,  in  its  fullest 
development,  this  same  workman  be- 
comes a  mere  machine  tender.  All  the 
extra  work  is  done  for  him  by  a  series 
of  functional  foremen  or  specialist 
workmen.  The  belting  connected  with 
the  machine  is  cared  for  by  a  special 
functionary,  the  belt  man ;  the  tools 
which  he  uses  are  brought  to  him  al- 
ready ground  by  a  specialist  who  does 
nothing  else ;  his  materials  are  always 
at  hand,  delivered  by  the  move  man, 
who  also  takes  away  the  product.  The 
laying  out  and  setting  up  of  the  work, 
the  feed  and  speed  to  be  used  in  do- 
ing it,  and  the  mode  of  handling  the 
material  and  putting  it  through  the  ma- 
chine are  determined  by  special  func- 
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tionaries  and  embodied  in  written  in- 
structions, except  where  the  functional 
foreman  is  actually  present  to  perform 
or  assist  in  the  initial  operation  or 
where  the  work  is  so  thoroughly  sub- 
divided and  repetitive  that  actual  in- 
structions are  not  deemed  necessary, 
and  though  the  worker  may  depart  in 
some  instances  from  the  instructions 
given,  he  does  so  at  the  peril  of  the 
bonus,  premium  or  higher  differential 
piece  rate.  Under  the  system  fully  de- 
veloped, he  is  intended  to  be,  and  is,  in 
fact,  a  machine  feeder  and  a  machine 
feeder  only,  with  the  possibility  of 
auxiliary  operations  clearly  cut  off  and 
with  means  applied  to  discourage  ex- 
perimentation. What  applies  to  the 
machine  feeder  applies  with  more  or 
less  thoroughness  to  machine  and  hand 
operatives  generally.  Functional  fore- 
manship  brings  the  managerial  activity 
into  every  phase  of  the  shop  work.  As 
Mr.  Taylor  says :  "It  effects  a  more 
equal  division  of  the  work  between  the 
management  and  the  men  by  taking 
from  the  latter  many  of  the  activities 
which  they  were  formerly  obliged  to 
perform." 

But  it  is  not  merely  in  stripping 
from  the  job  its  auxiliary  operations 
that  "Scientific  Management"  tends  to 
specialize  the  work  and  the  workmen. 
Time  study,  the  chief  corner  stone  of 
all  systems  of  "Scientific  Management," 
tends  inherently  to  the  narrowing  of  the 
job  or  task  itself.  The  chief  function 
of  time  study  is  the  analysis  of  work, 
the  reduction  of  operations  to  their 
elementary  motions  and  units,  and  the 
recombination  of  these  elements  into 
operations  more  quickly  and  easily  per- 
formed. Doubtless  time  study  thus  may 
sometimes  result  in  the  discovery  that 
new  elements  or  operations  may  be 
added  to  former  jobs  with  a  distinct 
contribution  to  efficiency  and  economy, 
or  that  former  operations  may  be  ef- 
ficiently combined.  But  as  the  final  ob- 
ject of  time  study,  as  far  as  it  directly 
touches  the  workers,  is  to  make  possible 
the  setting  of  tasks  so  simple  and  uni- 


form and  so  free  from  possible  causes 
of  interruption  and  variation  that  defi- 
nite and  invariable  time  limits  can  be 
placed  upon  them,  and  the  worker 
may  be  unimpeded  in  his  efficient  per- 
formance of  them  by  the  necessity  for 
questioning  and  deliberation,  the  pre- 
ponderating tendency  of  time  study  is 
to  split  up  the  work  into  smaller  and 
simpler  operations  and  tasks.  This  ten- 
dency is  not  always  apparent  in  "Sci- 
entific Management"  shops,  because 
sometimes,  especially  where  these  rep- 
resent an  old  established  machine  indus- 
try, the  specialization  of  work  has  al- 
ready been  carried  to  the  extreme  pos- 
sible with  the  machinery  in  use.  But 
time  study  furthers  the  invention  of 
new  machinery  of  a  more  automatic 
type  and  of  machinery  for  the  perform- 
ance of  former  hand  operations.  An 
interesting  sidelight  was  thrown  upon 
this  whole  matter  in  one  shop  visited 
where  time  study  for  standardization 
and  improvement  had  been  especially 
emphasized.  Here  former  hand  work 
has  been  progressively  converted  into 
machine  work,  and  the  cycle  of  many 
operations  in  the  particular  job  had  be- 
come so  short  that  the  management  has 
been  unable  to  catch  them  accurately  by 
means  of  the  stop  watch,  and  so  de- 
spaired of  being  able  to  set  tasks  by 
means  of  elementary  time  study.  De- 
cidedly, then,  time  study  tends  to  fur- 
ther the  modern  tendency  toward  spe- 
cialization of  the  job  and  the  task. 

The  inherent  tendency  to  specializa- 
tion is  buttressed,  broadened  in  its 
scope  and  perpetuated  by  the  progres- 
sive gathering  up  and  systematizing  in 
the  hands  of  the  employers  of  all  the 
traditional  craft  knowledge  in  the  pos- 
session of  the  workers.  With  this  in- 
formation in  hand,  and  functional  fore- 
manship  to  direct  its  use,  "Scientific 
Management"  claims  to  have  no  need  of 
craftsmen,  in  the  old  sense  of  the  term, 
and,  therefore,  no  need  for  an  appren- 
ticeship system  except  for  the  training 
of  functional  foremen.  It,  therefore, 
tends  to  neglect  apprenticeship  except 
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for  the  training  of  the  few.  And  as 
this  accumulation  of  systematized  knowl- 
edge in  the  hands  of  the  employers 
grows,  they  are  enabled  to  broaden  the 
scope  of  its  operation,  to  attack  and 
specialize  new  operations,  new  crafts 
and  new  industries,  so  that  the  tendency 
is  to  reduce  more  and  more  work  to 
simple,  specialized  operations  and  more 
and  more  workers  to  the  position  of 
narrow  specialists.  Nor  does  "Scientific 
Management"  afford  anything  in  itself 
to  check  or  offset  this  specialization 
tendency.  The  instruction  and  training 
offered  is  for  specialist  workmen.  Selec- 
tion and  adaptation  are  specializing  in 
their  tendencies.  Promotion  is  for  the 
relatively  few.  The  whole  system,  in  its 
conception  and  operation,  is  pointed  to- 
ward a  universally  specialized  industrial 
regime. 

The  following  editorial  from  a  re- 
cent issue  of  The  International  Mold- 
ers'  Journal  attempts  to  describe  the 
condition  which  is  being  created  by 
"Scientific  Management"  as  we  found 
it  in  practice. 

"Modern  Industry  and  Craft  Skill/'' 

"The  one  great  asset  of  the  wage 
worker  has  been  his  craftsmanship.  We 
think  of  craftsmanship  ordinarily  as  the 
ability  to  manipulate  skilfully  the  tools 
and  materials  of  craft  or  trade.  But 
true  craftsmanship  is  much  more  than 
this.  The  really  essential  element  in  it 
is  not  manual  skill  and  dexterity  but 
something  stored  up  in  the  mind  of  the 
worker.  This  something  is  partly  the 
intimate  knowledge  of  the  character  and 
uses  of  the  tools,  materials  and  pro- 
cesses of  the  craft  which  tradition  and 
experience  have  given  the  worker.  But 
beyond  this  and  above  this,  it  is  the 
knowledge  which  enables  him  to  under- 
stand and  overcome  the  constantly  aris- 
ing difficulties  that  grow  out  of  varia- 
tions, not  only  in  the  tools  and  ma- 
terials but  in  the  conditions  under 
which  the  work  must  be  done. 

In  the  past,  for  the  most  part,  the 
skilful  manipulation  of  the  tools  and  ma- 
terials of  a  craft  and  this  craftsmanship 
of  the  brain  have  been  bound  up  to- 
gether in  the  person  of  the  worker  and 
have  been  his  possession.  And  it  is  this 
unique  possession  of  craft  knowledge 
and  craft  skill  on  the  part  of  a  body  of 


wage  workers — that  is,  their  possession 
of  these  things  and  the  employer's  igno- 
rance of  them — that  has  -  enabled  the 
workers  to  organize  and  force  better 
terms  from  the  employers.  On  this 
unique  possession  has  depended  more 
than  on  any  other  one  factor  the  strength 
of  trade-unionism  and  the  ability  of 
unions  to  improve  the  conditions  of 
their  members. 

This  being  true,  it  is  evident  that  the 
greatest  blow  that  could  be  delivered 
against  unionism  and  the  organized 
workers  would  be  the  separation  of 
craft  knowledge  from  craft  skill.  For 
if  the  skilled  use  of  tools  could  be 
secured  from  workmen  apart  from  the 
craft  knowledge  which  only  years  of 
experience  can  build  up,  the  production 
of  'skilled  workmen'  from  unskilled 
hands  would  be  a  matter  in  almost  any 
craft  of.  but  a  few  days  or  weeks ;  any 
craft  would  be  thrown  open  to  the  com- 
petition of  an  almost  unlimited  labor 
supply;  the  craftsmen  in  it  would  be 
practically  at  the  mercy  of  the  employer. 

Of  late,  this  separation  of  craft 
knowledge  and  craft  skill  has  actually 
taken  place  in  an  ever  widening  area 
and  with  an  ever  increasing  accelera- 
tion. Its  process  is  shown  in  the  two 
main  forms  which  it  has  been  taking. 
The  first  of  these  is  the  introduction  of 
machinery  and  the  standardization  of 
tools,  materials,  product  and  process, 
which  makes  production  possible  on  a 
large  scale  and  the  specialization  of  the 
workmen.  Each  workman  under  such 
circumstances  needs  and  can  exercise 
only  a  little  craft  knowledge  and  a  little 
craft  skill.  But  he  is  still  a  craftsman, 
though  only  a  narrow  one  and  subject 
to  much  competition  from  below.  The 
second  form,  more  insidious  and  more 
dangerous  than  the  first,  but  to  the  sig- 
nificance of  which  most  of  us  have  not 
yet  become  aroused,  is  the  gathering  wp 
of  all  this  scattered  craft  knowledge, 
systematizing  it  and  concentrating  it  in 
the  hands  of  the  employer  and  then 
doling  it  out  again  only  in  the  form  of 
minute  instructions,  giving  to  each 
worker  only  the  knowledge  needed  for 
the  mechanical  performance  of  a  par- 
ticular relatively  minute  task.  This 
process  it  is  evident  separates  skill  and 
knowledge  even  in  their  narrow  rela- 
tionship. When  it  is  completed  the 
worker  is  no  longer  a  craftsman  in  any 
sense,  but  is  an  animated  tool  of  the 
management.  He  has  no  need  of  spe- 
cial craft  knowledge  or  craft  skill,  or 
any  power  to  acquire  them  if  he  had, 
and  any  man  who  walks  the  street  is  a 
competitor  for  his  job. 
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There  is  no  body  of  skilled  workmen 
today  safe  from  the  one  or  the  other  of 
these  forces  tending"  to  deprive  them  of 
their  unique  craft  knowledge  and  skill. 
Only  what  may  be  termed  frontier 
trades  are  dependent  now  on  all  around 
craftsmen.  These  trades  are  likely  at 
any  time  to  be  standardized  and  sys- 
tematized and  to  fall  under  the  influ- 
ence of  this  double  process  of  speciali- 
zation. The  problem  thus  raised  is  the 
greatest  one  which  organized  labor 
faces.  For  if  we  do  not  wish  to  see  the 
American  workman  reduced  to  a  great 
semi-skilled  and  perhaps  little  organized 
mass,  a  new  mode  of  protection  must 
be  found  for  the  working  conditions 
and  standards  of  living  which  unions 
have  secured,  and  some,  means  must  be 
discovered  of  giving  back  to  the  worker 
what  he  is  fast  losing  in  the  narrowing 
of  the  skill  and  the  theft  of  his  craft 
knowledge.  It  is  another  problem  which 
the  organized  workmen  must  solve  for 
themselves  and  for  society. 

Under  these  circumstances,  the  pro- 
gressive degeneration  of  craftsmanship 
and  the  progressive  degradation  of 
skilled  craftsmen  seem  inevitable." 

In  connection  with  the  thoughts  just 
expressed,  I  desire  to  submit  another 
excerpt  from  the  Hoxie  report : 

"  'Scientific  Management,' "  it  says, 
"would  seem  to  offer  possibilities  ulti- 
mately of  better  market  control  or  bet- 
ter adaptation  to  market  conditions,  but 
the  experience  of  the  past  year  of  de- 
pression indicates  that  at  present  no 
such  possibilities  generally  exist. 

"Finally,  until  unionism  as  it  exists 
has  been  done  away  with  or  has  under- 
gone essential  modification,  'Scientific 
Management'  cannot  be  said  to  make 
for  the  avoidance  of  strikes,  and  the  es- 
tablishment of  industrial  peace.  Mr. 
Taylor's  statement  that  no  strike  has 
ever  occurred  under  'Scientific  Manage- 
ment' means  simply  that  if  a  strike 
occurs,  'Scientific  Management,'  in  Mr. 
Taylor's  conception  of  it,  does  not  exist. 
Your  investigator  has  discovered  several 
well  authenticated  cases  of  strikes 
which  have  occurred  in  'Scientific  "Man- 
agement' shops.  He  is  inclined  to  be- 
lieve that  they  are  less  frequent  in  this 
class  of  shops  than  elsewhere  in  similar 
establishments,  owing  largely  to  the  fact 
that  organized  workmen  are  on  the 
whole  little  employed.  In  its  extension, 
however,  it  is  certain  that  'Scientific 
Management'  is  a  constant  menace  to 
industrial  peace.  So  long  as  present 
day  unionism  exists,  and  unionists  con- 


tinue to  believe  as  they  seem  warranted 
in  doing,  tha*  'Scientific  Management' 
means  the  destruction  of  their  organiza- 
tions or  their  present  rules  and  regula- 
tions, unionism  will  continue  to  oppose 
it  energetically  and  whenever  and 
wherever  opportunity  affords." 

Conclusions. 
Our  purpose  has  been  to  describe  the 
conditions  affecting  labor  which  were 
found  in  manufacturing  establishments 
where  "Scientific  Management"  had 
been  introduced  rather  than  to  discuss 
or  attempt  to  analyze  the  theories  of 
this  new  factor  which  is  being  intro- 
duced into  the  machinery  of  production. 
Our  conclusions  are  drawn  from  evi- 
dence which  was  secured  through  per- 
sonal observation  of  the  investigators 
and  the  interviews  which  were  held 
with  efficiency  experts,  managers  and 
shop  mer- 
it is  my  opinion  that  the  inequali- 
ties, variations  and  contradictions  which 
were  found  in  establishments  applying 
"Scientific  Management"  were  due : 

1.  To  the  employers'  desire  to  apply 
just  that  portion  of  the  theory  and 
rules  of  "Scientific  Management"  which 
they  deemed  most  advantageous  to 
themselves. 

2.  To  the  desire  to  secure  the  fullest 
output  of  their  plant  by  the  shortest 
cut  and  the  lowest  immediate  labor 
cost. 

3.  To  the  employer's  personal  view- 
point as  to  his  relationship  and  duties 
to  the  workers  in  his  employ. 

4.  To  the  extent  to  which  the  em- 
ployer's knowledge  of  the  laws  govern- 
ing production  was  balanced  by  a 
knowledge  of  the  laws  of  economics 
and  sociology. 

5.  To  the  extent  to  which  the  auto- 
cratic spirit  is  balanced  by  the  employ- 
er's conception  of  industrial  democracy 
in  formulating  shop  rules  and  estab- 
lishing the  terms  of  employment  and 
the  conditions  under  which  labor  is  to 
be  performed. 

In  talking  with  the  workers  in  "Sci- 
entific Management"  shops  we  were  in- 
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formed  that  the  system  tended  to  cause 
some  workers  to  slight  their  work  to 
the  limit  made  possible  by  the  degree 
of  inspection  which  prevailed  over 
them;  that  it  tended  to  the  passing  of 
work  which  was  a  shade  under  the  stan- 
dard ;  that  it  tended  to  develop  deliber- 
ate schemes  to  slight  work  on  the  part 
of  some  workers  and  often  became  a 
source  of  friction  between  workers,  as 
the  slighted  work  increased  the  labor 
of  other  workers. 

Many  of  the  workers  interviewed  held 
that  "Scientific  Management :" 

1.  Makes  the  workers  over-exert 
themselves. 

2.  Creates  shop  jealousies. 

3.  Enables  foremen,  through  col- 
lusion with  the  planning  room,  to  play 
favorites. 

4.  Makes  workers  shirk  work,  leav- 
ing the  task  more  difficult  for  those 
next  in  the  line  for  the  handling  of 
the  material. 

5.  Forces  the  high  grade  workmen  to 
often  bear  a  large  part  of  the  burden 
of  experiments  and  to  work  out  new 
material  without  any  adequate  remuner- 
ation. 

The  evidence  would  indicate  that, 
aside  from  the  determination  of  ma- 
chine speeds  and  the  cutting  speed  of 
tools,  .time  study  is  largely  a  matter  of 
the  time-study  man's  personal  judg- 
ment, for  he  determines : 

1.  How  many  time  studies  shall  be 
made  on  the  job. 

2.  When  the  time  studies  shall  be 
made. 

3.  Whether  the  tools,  the  material 
and  the  equipment  is  in  proper  con- 
dition. 

4.  How  many  workers  shall  be  timed 
on  the  job. 

5.  Who  the  workers  shall  be  on 
whom  time  studies  shall  be  made. 

6.  Whether  they  shall  be  the  slowest, 
average  or  speediest  workers. 

7.  What  elementary  times  shall  be 
thrown  out;  that  is,  the  number  of 
longest  and  shortest  times  which  will 
be  discarded  from  the  record  before  the 


time  to  be  accepted  shall  be  computed 
from  the  figures  which  remain. 

It  was  fully  demonstrated  that  one 
object  of  "Scientific  Management"  was 
to  specialize  the  work  and  divide  it  into 
the  minutest  subdivision  possible,  for 
the  more  thoroughly  this  was  accom- 
plished the  more  successfully  the  system 
could  be  operated  from  the  employers' 
point  of  view  and  the  shorter  the  period 
required  to  train  new  workers  to  per- 
form the  work. 

Regardless  of  the  form  of  payment, 
whether  bonus,  premium  or  differential 
piece  work,  or  any  variation  of  these 
methods,  the  purpose  is  to  stimulate  the 
workers  to  accomplish  the  task  which 
has  been  set  for  them  by  the  time- 
study  men,  or  the  planning  room. 
Without  this  stimulus  the  employers 
feel  that  the  workers  would  not  accom- 
plish the  task. 

In  the  majority 'of  instances  there 
were  no  safeguards  established  to  pro- 
tect the  workers  from  over-exertion, 
but  instead  they  were  stimulated  to 
work  to  the  extent  of  their  physical 
ability  and  instances  were  encountered 
where  the  methods  applied  aimed  to  se- 
cure the  workers'  limit  of  strength  and 
exertion. 

In  the  great  majority  of  cases  there 
was  no  system  of  training  intended  to 
develop  young  men  into  competent 
craftsmen,  and  in  many  instances  the 
statement  was  made  that  the  thoroughly 
trained  mechanics  or„  craftsmen  were 
no  longer  required.  Apprenticeship,  ex- 
cept in  one  instance,  had  been  wholly 
discontinued  and  in  this  establishment, 
employing  hundreds  of  workers,  but 
nine  boys  were  being  given  an  oppor- 
tunity of  learning  a  trade. 

General  manual  skill  was  not  being 
developed.  The  rule  was  to  train  work- 
ers in  the  use  of  but  a  few  hand  or 
machine  tools.  The  workers  were  made 
familiar  with  the  manual  skill  required 
to  perform  but  a  few  of  the  operations 
necessary  to  complete  the  finished  ar- 
ticle. 

Except  for  the  skilled  craftsmen  re- 
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quired  to  perform  work  which  as  yet 
it  has  been  impossible  to  subdivide,  and 
which,  therefore,  required  skill,  long 
training  and  craft  judgment  to  accom- 
plish, it  was  the  practically  unanimous 
opinion  of  shop  managers  that  workers 
possessed  of  wide  craft  knowledge  were 
no  longer  required.  In  hiring  workers 
they  seek  for  those  who  are  familiar 
with  but  a  few  hand  tools,  one  process 
or  machine. 

It  was  apparent  that  under  "Scientific 
Management"  the  workers  were  made 
dependent  upon  the  functional  foremen 
and  the  planning  room  for  craft  and 
mechanical  knowledge  required  in  the 
establishment : 

1.  Because  the  workers  were  trained 
to  become  "one  job  and  one  operation" 
men. 

2.  Because  when  leaving  one  "Sci- 
entific Management"  shop  in  which  they 
had  received  their  training  as  workmen, 
they  became  practically  unskilled  labor, 
unless  they  could  secure  employment  at 
their  own  subdivided  and  restricted  spe- 
cialty in  some  other  shop. 

3.  Because  a  broad  industrial  train- 
ing had  been  denied  them. 

It  was  evident  that  collective  bar- 
gaining or  negotiations  relative  to  terms 
of  employment  and  conditions  of  labor 
between  employer  and  workers  had  been 
eliminated,  as  the  employers  arbitrarily 
determined  : 

1.  All  shop  rules. 

2.  The  rate  of  wage. 

3.  Whether  labor  should  be  paid  by 
the  bonus,  premium,  differential  piece 
system,  or  some  modification  of  these. 

4.  What  should  be  the  time  allowed 
for  the  performance  of  a  task,  or  the 
accomplishing  of  a  so-called  standard  of 
efficiency. 

5.  What  the  hours  of  labor  should 
be. 

6.  What  industrial  education  should 
be  given  to  the  workers. 

7.  What  method  would  be  estab- 
lished by  which  the  individual  workers 
might  receive  a  hearing. 


8.  What  should  be  the  basis  of  hir- 
ing and  the  grounds  for  discharge. 

9.  What  facilities  would  be  provided 
for  performing  the  work. 

10.  That  the  workers  should  be 
dealth  with  as  individuals,  and  that 
there  should  be  no  collective  bargain- 
ing between  the  employers  and  workers 
to  determine  the  terms  of  employment 
and  the  conditions  of  labor. 

After  Mr.  Hoxie's  report  had  been 
examined  and  endorsed  by  Mr.  Robert 
Valentine  and  myself,  a  brief  state- 
ment was  prepared  by  the  three  who 
had  participated  in  the  investigation 
which  contained  the  conclusions  which 
they  had  jointly  reached. 

My  statement  will  be  brought  to  a 
close  by  quoting  the  following,  from 
these  joint  conclusions: 

"Two  essential  points  stand  forth. 
The  first  point  is  that  'Scientific  Man- 
agement,' at  its  best  and  adequately  ap- 
plied, exemplifies  one  of  the  advanced 
stages  of  the  industrial  revolution 
which  began  with  the  invention  and  in- 
troduction of  machinery.  Because  of 
its  youth  and  the  necessary  application 
of  its  principles  to  a  competitive  state 
of  industry,  it  is  in  many  respects  crude, 
many  of  its  devices  are  contradictory  of 
its  announced  principles,  and  it  is  inade- 
quately scientific.  Nevertheless,  it  is  to 
date  the  latest  word  in  the  sheer  me- 
chanics of  production  and  inherently  in 
line  with  the  march  of  events. 

"Our  industries  should  adopt  all  meth- 
ods which  replace  inaccuracy  with  ac- 
curate knowledge  and  which  systematic- 
ally operate  to  eliminate  economic  waste. 
'Scientific  Management'  at  its  best  has 
succeeded  in  creating  an  organic  whole 
of  the  several  departments  of  an  in- 
stitution establishing  a  co-ordination  of 
their  functions  which  had  previously 
been  impossible,  and,  in  this  respect,  it 
has  conferred  great  benefits  on  industry. 
The  social  problem  created  by  'Scientific 
Management'  does  not  lie  in  this  field. 
It  is  in  its  direct  and  indirect  effects 
upon  labor  that  controversy  has  arisen, 
and  it  was  in  this  field  that  the  investi- 
gation was  principally  made.  For  the 
present,  the  introducers  and  appliers  of 
'Scientific  Management'  have  no  in- 
fluences to  direct  them,  except  where 
labor  is  thoroughly  organized,  other  than 
their  ideals,  personal  views,  humani- 
tarianism  or  sordid  desire  for  immediate 
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profit  with  slight  regard  for  labor's  wel- 
fare. 

"The  second  point  is  that  neither  or- 
ganized nor  unorganized  labor  finds  in 
'Scientific  Management'  any  adequate 
protection  to  their  standards  of  living, 
any  progressive  means  for  industrial 
education,  or  any  opportunity  for  in- 
dustrial democracy  by  which  labor  may 
create  for  itself  a  progressively  efficient 


share  in  efficient  management.  And, 
therefore,  as  unorganized  labor  is  totally 
unequipped  to  'work  for  these  human 
rights,  it  becomes  doubly  the  duty  of  or- 
ganized labor  to  work  unceasingly  and 
unswervingly  for  them,  and,  if  neces- 
sary, to  combat  an  industrial  develop- 
ment which  not  only  does  not  contain 
conditions  favorable  to  their  growth, 
but,  in  many  respects,  is  hostile  soil." 


